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On any piece of power or process equipment 
the name ELLIOTT is a guarantee of per- 
formance that you can count on — assurance 
of constancy in operation, of closely predict- 
able costs, and of the solid human satisfac- 


tion every engineer feels with a piece of 
equipment that’s doing its job. 


Besides the products illustrated, Elliott 
makes: Steam Jet Ejectors—Strainers— 
Grease Extractors — Desuperheaters — 
Separators— Automatic Valves. 


Bulletins at request. 


ELLIOTT COMPAN Y 


JEANNETTE, PA. * RIDGWAY, PA. * SPRINGFIELD, O. * NEWARK, N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 














KEEP 
TURBINES ¥ 


FULLY PROTECTED 


IEXACO Regal Oils (R & O) will give your 
turbines, old or new, full protection. These 
are the world-famous Texaco Regal Oils im- 
proved by special rust and oxidation inhibitors. 
In all turbines, Texaco Regal Oils (R & O) 
assure high efficiency, low maintenance costs 
and long life. Their ability to free themselves 
rapidly of air and water, and to resist formation 
of sludge, rust and foam, keeps lubricating 
systems clean, bearing temperatures normal, and 
governor action responsive. 
In new turbines, the rust-inhibiting proper- 
ties of Texaco Regal Oils (R & O) are especially 





THE TEXACO STAR 


THEATRE 


important. By permanently “plating” internal 
metal parts against rusting, the inhibitor pro- 
vides protection for the system right from the 
start. 
Texaco Regal Oils (R& O) fully meet specifi- 
cations of all leading turbine builders, and the 
turbine oil specifications of the U. S. Navy. 
~ For Texaco Products and Lubrication En- 
gineering Service, call the nearest of the more 
than 2300 Texaco distributing plants in the 
48 States, or write: 

The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


EVERY SUNDAY 
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Cover: 400 hp Elliott synchronous motor driving 7000 cfm centrifugal 
blower at Main Sewage Treatment Plant of Gary, Indiana, Sanitary Dis- 
trict. 
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DIFFUSING WELLS 





THROTTLING VALVE RESPONSIVE 
TO COOLING WATER TEMPERATURE 
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Jenkins Valves 





All tron Service 





Fig. 100 All Iron Gate 


Pump Discharge 





Fig. 100 All tron Gate 


Sand Filter Shutofts 








Fig. 100 All Iron Gate 


Diffusing Well Shutoff 





Fig. 100 All tron Gate 


Automatic Valve Shutoff 





Fig. 40-A All Iron U-Bolt 
Gate 


Drains 





Fig. 142 All Iron Globe 


Well Water Header 
‘alves 





Fig. 142 All Iron Globe 


Diffusing Well Control 





Fig. 142 All Iron Globe 


Manual Bypass about 
Automatic Valve 








Code] Quantity] Bronze 

A 2 | Fig. 677-A Bronze Gate 
a 8B 8 Fig 677-A Bronze Gate 
c 1 Fig. 677-A Bronze Gate 
D 2 Fig. 677-A Bronze Gate 

E 3 Fig. 47 Bronze Gate 
F 4 Fig. 661 Bronze Globe 
- G 2 Fig. 661 Bronze Globe 
H 1 Fig. 661 Bronze Globe 
5 > Fig, 295 Bronze Swing 


Fig. 295 All Iron Swing 
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Pump Discharge Check 
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Water cooling at a lower cost than with 
cooling towers can often be accomplished 
with well water, which is available in ade- 
quate supply throughout large areas of the 
nation, at a constant temperature of 50° 
to 60° in all seasons. 


Heat exchangers are frequently used, 
because of the clogging, scale-forming or 
corrosive action of many well waters. This 
confines the flow of cooling water to the 
tubes, which can be readily cleaned or 
replaced. Sand filters are included to pre- 
vent the carry-over of sand into the equip- 


exchanger and the return of the water to 
the ground uncontaminated is mandatory. 
Such requirements are met by this layout. 


Because many well waters rapidly at- 
tack some copper base alloys when asso- 
ciated with ferrous metals, all-bronze 
valves or alternate all-iron valves are listed. 

Other types and pressure ranges of 
Jenkins Valves can be used for this type 
of layout, according to the factors involved. 
Consultation with accredited piping engi- 
neers and contractors is recommended 


when adapting these suggestions to your - 


own requirements, or when planning any 
























GATE VALVE 
CHECK VALVE 
PRESSURE GAGE 


THERMOMETER 


VALVE RECOMMENDATIONS 
For details ...and valves to suit varying conditions 


. see Jenkins Catalog. 


Copies of Layout No. 15, enlarged, with 
additional information will be sent on re- 
quest ... also copies of future Piping Lay- 
outs. Just fill out and mail the coupon. 


A CHOICE OF OVER 600 JENKINS VALVES 
To save time, to simplify planning, to 
get the advantage of Jenkins specialized 
valve éngineering experience ... select all 
the valves you need from the Jenkins line, 
fully describéd in the Jenkins Catalog. It’s 
your best assurance of the lowest cost in 
the long run. 
Jenkins Bros., 80 White Street, New York 13; Bridge- 


port; Atlanta; Boston; Philadelphia; San Francisco; 
Chicago; Jenkins Bros., Ltd., Montreal; London, Eng. 


LOOK FOR THIS DIAMOND MARK 




























ment. In certain areas the use of a heat major piping installation. Since ovo les 1864 
ahaa hipaa mnieracilinle Sheath abc aa aaa 
\ T I \ 7 | JENKINS BROS., 80 White St., New York 13, N. Y. 
E N kK I N we, A E = i Please send me a reprint of Piping Layout No. 15, 
| and future Layouts as they become available. 
For every Industrial, Engineering, Sidi: Plumbing- Name... 
Heating Service ... in Bronze, Iron, Cast Steel, and | Company 
Corrosion-resisting Alloys...125 to 600 lbs. pressure. call 
Sold through Reliable Industrial Distributors Everywhere. | 
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HE BUILT-IN TRAP idea is a slick trick when 

you can do it. Building the trap right into the 
equipment it is to drain does several things. It not 
only saves the cost of the trap body but also relieves 
the purchaser of the necessity of buying a separate 
trap and making additional pipe connections. This 
is a trick that a good many manufacturers of equip- 
ment would do well to look into; it has been success- 
fully worked out by Armstrong. 





AKING THE temperature inside the gas turbine 

is not an easy job. But a special metal alloy which 
tells temperature by color has helped G-E engineers 
solve this problem. The alloy shows a marked color 
change for every 25-degree change in temperature 
from 500 C to 700 C, then reverts to its original color 
and begins the color scale over again in a higher 
range of from 725 C to 900 C. By making turbine 
parts of the alloy, the turbine has no alternative but 
to take its own temperature. Following operation, the 
alloy has to show the colors and by doing so shows 
the temperatures reached during operation. 





EE our attempt to be humorous about 

pumping fish in Front Lines, April 1946, page 7? 
We received a letter from M. Dwight Bell, consulting 
engineer, asking for more information about the process 
of pumping fish because he was wondering if it could 
be applied to the pumping of cucumbers in a pickle fac- 
tory. We, of course, referred him to the manufacturers 
of the equipment involved in the fish pumping opera- 
tion, Yeomans Brothers Co. The latest report is that 
they and Mr. Bell are making some intensive investiga- 
tion of the possibility of handling cucumbers and pickles 
in this way. Sketches have been made and a tentative 
outline of two methods proposed for the various han- 
dling problems encountered in a pickle factory. Equip- 
ment has not yet been purchased but some experimental 
work has been done to guide the consultant and his client 
further. It looks favorable but, of course, it will take 
some time to eliminate whatever bugs turn up as in any 
other new development. Mr. Bell wants us to make it 
clear that they have not yet handled any pickles through 


the fish pump. But they may have more to report soon. — 


One of the principal problems arises from the fact that 
apparently a cucumber, on its way to becoming a pickle, 
does not know which end its head is on. A fish is shaped 
in such a way that he knows which end is his head and 
which end is his tail, consequently he manages to get 
himself turned head first so as to enter a fish pump in the 
proper manner. The cucumber, on the other hand, not 
knowing which is his head end, may not behave with the 
same skill and integrity as a fish and may cause a jam in 
the suction side of the pump. But we shall see. 
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|. saaetengeseees CARRIES THE BALL in a new type of 

valve designed to be self-flushing and have straight 
line throttling characteristics. Bernoulli, the 18th cen- 
tury mathematician and discoverer of many of the laws 
of flow, showed that a ball would be drawn to the mid- 
dle of a flowing stream of liquid by the faster flow and 
lower pressure at that point. This principle has been 
used in the new valve, in which a two-throated chamber 
is used, with a ball that seats against the outlet throat. 
When this valve is open, a yoke holds the ball down out 
of the way of the stream flow, giving straight-through 
and unobstructed flow with very low pressure drop. 
When the yoke is raised, the stream flow sucks the ball 
up against its seat, making a line contact seal. 





A COMPREHENSIVE bibliography of Scientific 

and Industrial Reports is now being distributed 
by the Office of the Publication Board, United States 
Department of Commerce. 

It includes listing of reports on chemical and allied 
products; electrical machinery, equipment and sup- 
plies; fabricated metal products; machinery; products 
of petroleum and coal; professional, scientific and con- 
trolling instruments; and a number of reports on 
products of consumer goods. The reports will be is- 
sued weekly by the Department of Commerce, Office 
of the Publication Board, on a subscription basis and 
will be for sale by the Superintendent of Documents, 
Government Printing Office, Washington 25, D.C. 





A SMALL AMOUNT of glue is the principal raw 

material required to make more than a cubic foot 
of a new type of insulating board announced recently 
by Foster D. Snell, Inc., consulting chemists and engi- 
neers. According to this firm the product called 
“foamboard” weighs one to three pounds per cubic 
foot and ranks high among commercial materials in 
heat insulation properties. 





A‘ A RECENT meeting of the National Indus- 
trial Advertisers Association it was announced 
that POWER PLANT ENGINEERING had received 
the first award silver plaque for the best series of 
articles entered in the ninth annual competition spon- 
sored by Industrial Marketing. In these articles Man- 
aging Editor Andrew W. Kramer discussed the basic 
facts underlying the atomic bomb; methods used for 
producing material used in the bombs; possibility of 
using atomic energy in the production of power; some 
effects of the bomb on our civilization. One direct 
result of these articles was the appointment of Mr. 
Kramer as one of the official press correspondents 
covering the joint Army and Navy Atomic Bomb Test 
at Bikini. 




















ALES OF ELECTRIC power generating equip- 

ment are expected to account for 27 per cent of the 
business of Westinghouse Electric Corp. for 1946. This 
is in contrast with 1944, when production of central 
station equipment, under wartime priorities, repre- 
sented less than 2 per cent of the company’s record 
production of one billion dollars. More than 55 large 
utilities have placed orders with Westinghouse exceed- 
ing half a million dollars each. In some cases, orders 
have been placed for delivery in 1949, indicating how 
the utilities plan ahead. Gwilym A. Price, Westing- 
house president, said that since this condition is gen- 
eral throughout the heavy equipment industry, it ap- 
pears that the central station equipment manufactur- 
ing units of the nation will be at peak production at 
least well into 1949. Installed generating capacity in 
this country today is 51 million kilowatts compared 
with 44 million in 1941. The Westinghouse economic 
research department estimates that by 1950 the total 
will be between 65 million and 67 million kilowatts. 





ERE IS A statement made in The National Pro- 
visioner of May 3, 1919. “The president of the 
Housewive’s League of the United States sent a cable- 
gram to President Wilson in Paris demanding ‘help 
for suffering humanity now staggering under the cruel 
yoke of prohibitive prices of the bare necessities of 
life.’ She declared that ‘we have the greatest stocks of 
wheat, meat, fats, hogs and cattle that were ever 
known in the history of the country, yet they are with- 
held from the people except at prices that none but 
the rich can pay.’ She demanded the enactment of 
legislation to restrict the export of foodstuffs and pro- 
vision ‘until the people are first supplied at a fair liv- 
ing price.’ This was the answer to Herbert Hoover's 
appeal to help feed starving Europe, which his grain 
director, Mr. Barnes, declared this week we would 
have to do for at least a year longer . . . At a time 
when anarchy and other unsound theories are clamor- 
ing for an opportunity to try out experiments, it is 
necessary to restore ‘business as usual’ to insure main- 
tenance of peaceful conditions.” 





AKE A WELL-intentioned citizen, add a stroke of 

imagination and a yen for letter writing and you 
will achieve the blend of personality that contributes 
ideas for disposal of war-surplus material. Some of the 
suggestions pouring into the War Assets Administra- 
tion are truly ingenious according to Mildred Diefen- 
derfer in Ethyl News. A great many of them con- 
cern: the disposal of the Big Inch and Little Big Inch 
pipelines described in detail in the June 1944 issue of 
POWER PLANT ENGINEERING. There is the fel- 
low from the prairie country who loves the seashore. 


He’d take the pipelines off the Government’s hands - 


and use them to bring the Atlantic Ocean inland. The 
“Big Inch,” he says, could suck in salt water along 
the New Jersey coast and channel it through a chain 





of sea-water pools girdling the Middle West, while 
the stimulating tang of the seashore would be pro- 
vided by using the “Little Inch” to suck in salt air. 

Then there is the citrus fruit fiend who would use 
these steel arteries to pump grapefruit juice through 
from Texas to New York. There is a plan to lighten 
the burdens on the post office by converting the pipe 
lines into pneumatic mail tubes. An advocate of ther- 
mal baths came up with a proposal to transport min- 
eral waters with curative powers to the metropolitan 
areas of the East. Outstanding among the suggestions 
was the scheme for running Texas jack-rabbits 
through the pipe lines on the hoof for consumption in 
the East. The reasoning behind this is that anything 
moved far enough becomes a delicacy! The War As- 
sets disposal authorities, considering this plan in their 
lighter moments, ran up against these problems. What 
feeding arrangements would have to be made? What 
incentive could be offered to keep the rabbits run- 
ning? Who could estimate how many more rabbits 
would emerge in Linden, New Jersey, than were intro- 
duced into the tubes at Longview, Texas? A counsel 
for Big Inch Gas, Inc., ventured the straight-faced 
opinion that the rabbits could probably “live on love” 
during their trip East. Finally the War Assets experts 
themselves in a moment of relaxation have come up 
with a fantastic scheme to top all the others. They 
say why not pour carbonated water into the pipes in 
Texas, add Bourbon in Kentucky, route the concoc- 
tion through Pennsylvania’s ice mines and arrange 
suitable terminals in the night clubs in New York 
City. 





é J S IT WRONG to give a man a job—or even part 

of a job? Should a jobgiver be a second-class citi- 
zen?” Allen W. Rucker, veteran of World War I and 
Gold Star father of World War II thinks not. He has 
organized the fast-growing Tool Owners Union to re- 
store equal bargaining rights to the 50 million owners 
of the tools of production and distribution whose sav- 
ings and investments make our American standard of 
living possible. The Union seeks to restore the incen- 
tive for saving and risk investment in order that the 
expansion of tools will be at a greater rate than the 
expansion of our population. Only in this way, the 
Union claims, can the national per capita scale of liv- 
ing be lifted and the internal and external strength 
of the nation be safeguarded. 





HERMAL CONDUCTIVITY of insulation mate- 

rials is being investigated in a program designed 
to provide more accurate and dependable values of 
thermal conductivity. This has recently been an- 
nounced by the American Society of Heating and Ven- 
tilating Engineers in co-operation with the National 
Bureau of Standards. Inquiries concerning this pro- 
gram should be addressed to the ASHVE Research 
Laboratory. 
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E generally comes alone to see you. You 
called for him because something’s gone 
wrong with a machine or process... 

Now you tell him about it, and it turns out 
he knows a lot about equipment just like 
yours. Nine chances out of ten he can tell you 
right off what to do. You feel better right away. 

And the tenth chance? Well, that’s the tough 
nut. Our man goes away .. . and comes back 
double! Yes, he brings another man who may 
be a chemist .. . or a former machine designer 
... or a former shop superintendent . . . but 
definitely a specialist. These two men between 
them can almost always fix your tough nut 
problem. 

But how about that one problem that stumps 


SHELL INDUSTRIAL LUBRICANTS 
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both men? Now you get something special! 
The research laboratory enters the picture 
...a new formula is developed ... the refin- 
ery produces a trial lot... and you receive a 
sample. 

You try the new stuff — and it’s 0.K.! Then 
you tell your Boss: “Sure was a headache, but 
here’s how I licked it...” 

And you did! Didn’t you think of calling the 
Shell Lubrication Engineer? 


* * * 


Call your local Shell Representative, or write 
Shell Oil Company, Incorporated, 50 West 
50th Street, New York 20, New York; or 
100 Bush Street, San Francisco 6, California. 
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YARWAY ‘‘GUN-PAKT” EXPANSION JOINTS 


Yarway ‘Gun-Pakt’’ Expansion Joints are 
more than an improved expansion joint... 
they are a revolutionary idea that has won 
the enthusiastic approval of steamplant engi- 
neers from coast to coast. 


These are the expansion joints that can be 
serviced under full steam pressure. Insert a 
packing plug, twist a wrench, and the job is 
done. It’s as simple as that! Special Alemite 
fittings provide for proper lubrication. 
"Gun-Pakt”’ means the end of costly shut- 
down losses and production delays. 


ane 


“Gun-Pakt’”’ also means minimum mainte- 
nance. One user of 66 “Gun-Pakt’’ joints 
kept a record for 14 years—the average cost 
of materials to service joints was only 65 
cents per year per joint! Another user, a large 
utility, maintains over 100 Yarway ‘Gun- 
Pakt’’ joints at a cost of only $1.50 per 
month for packing for all joints. 


No wonder plants like one of Detroit’s largest 
motor car manufacturers are saying, ‘‘We 
want ‘Gun-Pakt’ joints and nothing else!”’ 


For the full story on Yarway "Gun-Pakt” 
Expansion Joints, write for Bulletin EJ-1911. 


-PAKT EXPANSION JOINTS 
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Control 





The Adjustable Furnace 


The key to the Adjustable Furnace 
is vertically-adjustable tangential 
burners. By regulating the adjust- 
able nozzles through an arc of 30 
deg above and below the horizontal, 
the operator controls the position 
of the zone of turbulent combustion, 
thereby varying the effectiveness of 
the furnace wall areas. Thus the 
temperatures of the furnace gases 
entering the first boiler pass and 
superheater are under control. 
Two important advantages are 
achieved : (1) controlof furnaceheat 
absorption and therefore furnace 
temperatures, and (2) wide range 
control of superheat temperature. 














ODAY’S most difficult problem in the design of a high pres- 
¥.. high temperature steam generating unit is tempera- 
ture control. 

It is not difficult to design a unit to deliver superheated 
steam of proper temperature at one load point and for a given 
fuel. But virtually every steam generating unit must be de- 
signed for variable load conditions — many for a wide range 
of capacities — and most units must be designed for variable 
fuel quality as well. 

The answer is furnace temperature control, i.e. the ability 
to regulate, at will, the temperature of furnace gases as they 
enter the superheating surfaces. There is only one known 
way to accomplish this effectively — Tangential Firing with 
Vertically Adjustable Burners which provides, in effect, an 
Adjustable Furnace. 

The panel at the left briefly describes how the Adjustable 
Furnace operates to achieve furnace temperature control. 
Confirmation of its effectiveness is shown 


by the chart of test results appearing on 





the opposite page. A-993 


200 MADISON AVENUE BREW YORR 6, M. ¥. 
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@ APAC, used as exterior siding on this huge administration building, 
minute design with maximum durability. Design and Construction by The Austin Company. 


Whether your plans include remodeling or new construction, here are 3 compelling reasons 
why K&M “Century” APAC sheet material is the right material to use. 


Qo APAC IS VERSATILE 
Furnished in 4’ x 8’ sheets 36”, 14”, 34” 
thick, APAC is easily adaptable to outside 
sheathing, office panelling, partitions, ele- 
vator shaft casings, stock rooms and storage 
bins ... in fact APAC has as many uses as 
a building has surfaces. 


2. APAC IS PRACTICAL 


Compounded of asbestos and portland ce- 
ment, APAC is completely fire-resistant. 
rot-proof, vermin-proof and termite-proof. 
It makes a neat-looking job and will never 
deteriorate. Time only toughens it. 


3, APAC IS ECONOMICAL 
First cost is low, and APAC is so easy to 
cut, handle and apply that it lowers the 
cost of construction. Once it’s on, APAC 
lasts indefinitely, without maintenance or 
protective painting. 

eee 


If there’s anything else you want to know 
about this remarkable building board, we'll 
be glad to give full details. Just call or send 
us a card. 


Nature made chsbestos... 
Keasbey & Mattison has been mak- 
ing it serve mankind since 1873. 





KEASBEY & MATTISON,. 


COMPANY ec AMBLER ec PENNSYLVANIA 
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ONLY G-R BUILDS 
THIS WIDE VARIETY 
OF HEAT TRANSFER 
APPARATUS 








SHELL and BARE TUBE 
Heaters, Coolers, Condensers, 
Heat Exchangers 


Longitudinal-finned elements 
for greater heat conductivity 
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K-FIN 
Helical-finned elements 
for vapors and gases 


Unsallh® 


Pee cesaesses 
See are 
©000000000000000 5 
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TUBEFLO SECTIONS 
Non-clogging design for 
residuum and other dirty fivids 


Just a pipe within a pipe—that’s the principle of the Twin 
G-Fin Section. The G-Fin inner pipe, through which the steam 
passes, has longitudinal fins to provide greater surface for 
transfer of heat to the oil flowing through the outer pipe. 


Readily Installed 


The Twin G-Fin Section is easily handled, and can be placed 
close against a wall, ceiling or floor . . . wherever most con- 
venient. Movable supports further assist convenient installation. 


Easy To Clean 


The G-Fin heating elements or pipes may be completely re- 
moved from the shells for cleaning, without disturbing the oil 
connections. No special tools are required. 


Flexible Capacity 


These units are standard and interchangeable. They may be 
arranged in series or parallel; and at partial loads, sections 
may be cut in and out to maintain constant oil temperature. 


Compact 


The longitudinal G-Fins provide at least six times as much heat 
transfer surface as bare tubes ... the result: the Twin G-Fin 
unit has fewer tubes than any other type of heater. 


Leak-proof 


Leakage between steam and oil cannot occur because there 
are no internal joints. 


For complete description of this superior fuel oil heater, write for our Form 714. 


THE GRISCOM-RUSSELL CO. 
285 Madison Ave., New York 17, N. Y. 


GRISCOM-RUSSELL 
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Abbey Steam Spec. Co. 
Atlanta 3, Ga. 

Advance Engineering Co. 
New York 7, N. Y. 

Geo. B. Allan & Co. 
Dallas 1, Texas 

Baldwin Supply Co. 
Charleston 26, W. Va, 

Barrett-Christie Co. 
Chicago 6, Il. 

Brogan & Co. 
Philadelphia 7, Pa. 

€. B. Corr 
Des Moines 9, lowa 

Coblentz Equipment Co. 
Erie, Pa. 

R. S. Eastman Co. 
Pittsburgh 22, Pa. 

Evansville Supply Co. 
Evansville 10, Ind. ~ 





Akron 11, Ohio, Hdwe. & Supply Co. 

Asheville, N. C., Tidewater Supply Co. 

Atlanta 3, Ga., J. M. Tull Metal & 
Supply Co. 

Augusta, Ga., $. Donald Fortson, 
901 Reynolds 

Austin 1, Tex., Walter Tips Co., Box 55 

Baltimore 2, Md., Milby & McKinney, 
139 Fallaway 

Bangor, Maine, R. B. Dunning & Co. 

Battle Creek 100, Mich., Galloup Pipe & 
Supply Co. 

Binghamton 61F, N. Y., Ellis W. Morse 
Co., 81 State 

Birmingham 1, Ala., Southeastern Prod. 
Corp. 

Boston 10, Mass., Files Steam Spec. Co. 

Brazil, Hero Hidroelectica, Caixa Postal 
2835, Sao Paulo 

Brockton 2, Mass., Corcoran Supply Co. 

Buenos Aires, Argentina, Will L. Smith, 
S. A. 


Buffalo 15, N. Y., Herr Steam Spec. Co. 
Canton 2, Ohio, Canton Supply Co. 
Caracas, Venezuela, S. A., Joaquin Avel- 
lan, Sur 25 Los Caobos 
Cedar Rapids, lowa, Cedar Rapids Pump 
and Supply Co. 
Charleston H, S. C., Charleston Supply Co. 
Charleston 26, W. Va., Baldwin Supply Co, 
Chicago 6, III., Barrett-Christie Co., 
108 N. Clinton 
Chile, S. A., Gregorio Kogan, Casilla de 
Correo No. 594, Valparaiso 
Christchurch, C. 1., New Zealand, Vale & 
Co., 141-3 Armagh St., (P.O. Box 1050) 
Cincinnati 2, Ohio, Cincinnati Supply Co. 
Cleveland 14, Ohio, W. M. Pattison 
Supply Co., 777 Rockwell 
Columbia E, S. C., Tidewater Supply Co. 
Columbus 15, O., Ross-Willoughby Co. 
Dallas 1, Tex., Geo. B. Allan Co. 
Dayton 2, O., M. J. Gibbons Supply Co. 
Decatur A-60, Ill., Field and Shorb, 
Box 316 
Denver 17, Colo., Hendrie & Bolthoff 
Mfg. & Supply Co. 
Des Moines 9. la., E. B. Carr, 307 
Securities Bldg. 
Des Moines 9, la., State Mach. & 
Supply Co. 
Detroit 26, Mich., A. F. Squier, 600 
Michigan Bldg. 
Duluth 2, Minn., J. E. Smith 
Eau Claire, Wis., W. H. Hobbs Co. 
Edmonton, Alberta (Canada), H. Kelly 
Plumbing & Heating Co. 
El Paso, Texas, Geo. $. Thomson Co. 
sre, Pa., Coblentz Equipment Co. 


16 


Files Steam Spec. Co. 
Boston 10, Mass. 
Arthur Forsyth Co. 
Seattle 4, Wash., Portland 5, Ore., 
Spokane, Wash. 
Graft-Pelle Co. 
Louisville 2, Ky. 
Hamacher & Williams 
Milwaukee 3, Wis. 
Hayden Supply Co. 
Grand Ropids, Mich. 
Hendrie & Bolthoff Mfg. & Sup. Co, 
-Denyer.17, Colo. ~ : 
‘Hére Steam Spec. Co. 
Buffalo 15, N. Y. 
The Hopton Co. 
Syracuse 2, N. Y. 
Hughes Machinery Co. 
Kansas City 2, Mo. 
Indianapolis Belting & Sup. Co. 
Indianapolis 9, Ind. 


Evansville 10, Ind., Evansville Supply Co. 

Falconer, N. Y., Mr. Glenn A. Crick 

Fall River, Mass., Fall River Steam & Gas 
Pipe Co., 205 Bedford St. 

Fort Wayne 3, Ind., Neff Engineering Co. 

Frankfort, Ky., Industrial Supply Co. 

Grand Rapids 2, Mich., Hayden Supply Co. 

Green Bay, Wis., Nelson Machinery Co. 

Greensboro, N. C., Odell Mill Supply Co. 

Haifa, Palestine, Caloria 63 Kingsway 
(P. O. Box 598) 

Hamilton, Ontario, Can., H. C. Burton 

Harrisburg, Pa., Appleby Bros. & Whitta- 
ker Co. 

Havana, Cuba, Mora-Ofia Company, S.A., 
San Nicolas 105, Apartado 1088 

Honolulu 3, T. H., Von Hamm-Young Co., 
Ltd. 

Houston 1, Tex., Geo. B. Allan & Co., % 
Universal Warehouse, P. O. Box 99 

Huntington 6, W. Va., Banks-Miller 
Supply Co. 

Indianapolis 9, Ind., Indianapolis Belting 
& Supply Co. 

Jackson, Miss., Miss. Fdry. & Mach. Co. 

Jackson, Tenn., Southern Supply Co., 
Box 1829 

Jacksonville 5, Fla., Ralph Payne Co., 
3621 St. John Ave. 

Kalamazoo 3, Mich., Galloup Pipe & 
Supply Co. 

Kansas City 2, Mo., Hughes Machinery 
Co., 4034 Broadway 

Kingsport, Tenn., Slip-Not Belting Corp. 

Kingston, Ont., Can., Warren Supply Co, 

Kitchener, Ont., Can., Bennett & Wright, 
Ltd. 

Kitchener, Ont., Can., Wm. Knell & Co. 

Klamath Falls, Ore., Klamath Machine & 
Locomotive Works 

Knoxville 5, Tenn., Leinart Engrg. Co., 
412 East Fifth Ave. 

Lancaster, Pa., Herr & Co., Prince & 
Chestnut 

Lima, O., Horry Wright, Jr., 302 Colonial 
Bldg., P. O. Box 201 

Lima, Peru, N. Ellinger, Calle Coca, 
Bejarano 264 

Little Rock, Ark., Hollis & Co. 

London, Ont., Can., Empire Brass Mfg. 
Co., Lid. 

Los Angeles 15, Calif., Guy L. Warden, 
209 W. 12th St. 4 

Louisville 2, Ky., Graft-Pelle Co., 
309 W. Main St. 

Lowell, Mass., Middlesex Machine Co., 
40 Lee St. 

Lynchburg, Va., Noland Company, Ine. 

Madison 1, Wis., Wisconsin Fdry. & 
Mach. Co. 





Grdeeg Apert screj artes 


John W. Ladliow 
Phoenix, Ariz. 

lee, Pace & Turpin 
Salt Lake City 9, Utah 

Leinart Engineering Co. 
Knoxville 5, Tenn. 

Louisiana Steam Equip. Co. 
New Orleans, la. 

Milby & McKinney 
Baltimore 2, Md. 

O'Brien Equipment Co. 
St. Lovis 3, Mo. 

Power Equipment Co. 
Memphis 4, Tenn. 

Albert C. Price Co. 
Minneapolis 15, Minn. 

Refrigerating & Power Spec. Co. 
San Francisco 7, Calif. 

A. T. Shepherd Co. 
Richmond 10, Va. 

J. W. Sherman 
Tampa 2, Fia. 


ppd the would with 
ARMSTRONG STEA 
flare etd cece 


Manila, P. |., Atlantic, Gulf & Pacific 

Co. of Manila 
Medellin, Colombia, Ospino Ferez & Cia, 

S.A., Dpto. de Representaciones, 

Apartados Nacional 461 
Memphis 4, Tenn., Power Equipment Co. 
Meridian, Miss., Gen. Sup. & Mach. Co. 
Mexico, D. F., Mexico, Abraham Carlos 

Miselem, Juarez 60, Despachos 407-408 
Miami 18, Fla., Fla. Fuel Oil, Inc., 950 

W. 73rd 
Middlesex, England, Drayton Regulator & 

instrmt. Co., Ltd., W. Drayton 
Milwaukee 3, Wis., Hamacher & Williams, 

2540 West Wells St. 

Minneapolis 15, Minn., Albert C. Price 

Co., 257 Fourth Ave., $ 
Moline, Ill., Moline Heating & Const. Co. 
Montevideo, Uruguay, Will L. Smith, S. A. 
Montreal, P. Q., Engineering Equipment 

Co., Ltd., 620 Cathcart St., 

+ New Birks Bldg. 
Montreal, P. Q., Preston, Phipps Inc., 

637 Craig St., W. . 
Montreal, P. Q., Jas. Robertson Co., Ltd. 
Muncie, Ind., Knapp Supply Co. 

Nashville 3, Tenn., Nashville Machine & 

Supply Co. 

New Bedford, Mass., Babbitt Steam 

Specialty Co. 

New Haven 3, Conn., Hoyt-Grant Co. 
New Orleans, La., Louisiana Steam 

Equipment Co., 233 N. Peters 
New York 7, N. Y., Advance Engineering 

Co., 69 Dey St. 

Norfolk 1, Va., Tidewater Supply Co. 
Oklohoma City, Okla., Ward R. McGavren, 

2340 N. W. 12th St. 

Omaha 2, Neb., Air Conditioning Utilities, 

Inc., 1810 Harney 
Ottawa, Ont., Can., Pennock Engrg. Co. 
Paducah, Ky., Henry A. Petter Supply Co. 
Poris, France, Trouvay et Cauvin, 

183 Rue Ordener 
Parkersburg, W. Va., Automatic Stoker & 

Engrg. Co., 207-8 Richardson Bidg. 
Peoria 2, Ill., Hagerty Bros. Co. 

Peterboro, Ont., Can., W. R. Turner 
Philadelphia 7, Pa., Brogan & Co. 
Phoenix, Arizona, John W. Ladlow, P. O. 

Box 1784 
Pittsburgh 22, Pa., R. S. Eastman Co. 
Pittsfield, Mass., Robbins-Gamwell Corp. 
Portland 2, Me., W. L. Blake & Co. 
Portland 5, Ore., Arthur Forsyth Co. 
Providence 3, R. I., R. 1. Sup. & Eng. Co. 
Racine, Wis., Thomas Sup. Co., 1430 9th 
Regina, Sask., A. A. Brown, 1724 Cornwall 
Richmond 5, Va., Phipps & Bird, Inc. 
Richmond 10, Va., Allan T. Shepherd Co. 
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John E. Smith 
Duluth 2, Minn. 
Smith-Monroe Co. 
South Bend 23, Ind. 
Southeastern Products Corp, 
Birmingham 1, Ala. 
A. F. Squier 
Detroit 26, Mich. 
Steam Economies Co. 
Wooster, Ohio 
Guy L. Warden 
Los Angeles 15, Calif. 
Generai Equipment, Ltd. 
Vancouver, B. C. 
Kipp-Kelly, Ltd. 
Winnipeg, Mon. 
Arthur S. Leitch Co., Ltd. 
Toronto 5, Ont. 
Preston, Phipps Inc. 
Montreal, Que. 








Roanoke 8, Va., Tidewater Supply ¢ 
Rochester 7, N. Y., Herr Steam Sped 
Co., 1 Mt. Hope Ave. 
Rome, Ga., Battey Machine Co., Inc 
St. Catharines, Ont., Can., J. Peart 
St. Joseph 1, Mo., Missouri Water & 
Steam Supply Co. 
St. Lovis 3, Mo., O'Brien Equipmen 
Salt Lake City 1, Utah, Lee, Pace & 
Turpin, 142 So. Fifth West St. 
San Antonio, Tex., San Antonio Mad 
& Supply Co. 
San Francisco 7, Calif., R. & P. Spe 
San Juan, Porto Rico, Ulpiano Casal, 

Portilla Bldg. (P. O. Box 3087) 

Sao Paulo, Brazil, S. A., Hero Hidro: 
electrica, $.A., Rua Florencio de 

610 (Caixa Postal 2835) 

Scranton 3, Pa., Harry G. Murphy So 

Co., 802 Scranton National Bank & 

Seattle 4, Wash., Arthur Forsyth Co. 
Shreveport, La., Cunningham Machi 

Corp., 701 Ricon St. 

Sioux City, la., Wigman Co., 313 ft b 
South Bend 23, Ind., Smith-Monroe § tive 
Spartanburg, S. C., Montgomery & 

Crawford, Inc. ope: 
Spokane 7, Wash., Hughes & Co. T 
Springfield, Mo., Harry Cooper Sup. § Ta 
Springfield, O., Ross-Willoughby Co. of t! 
Sudbury, Ont., Cochrane Dunlop Hd 

Ltd. 







. Ss 
Swastika, Ont., Can., H. C. Burton toc 
Syracuse 2, N. Y., The Hopton Co. tov 
Tampa 2, Fla., J. W. Sherman, 404 
Toledo 3, Ohio, Hardy-Dischinger Ce Can; 
Topeka, Kans., Topeka Steam Bole . 
Toronto, Ont., Can., Arthur S. Leitch ing ; 

Ltd., 1123 Bay St. 
Trenton 6, N. J., Warren, —— neer 
Troy, N. Y., Troy Belting & Supply ¥° 
Valparaiso, Chile, Gregorio Kogan, stan 
de Correo No. 594 In se 






Vancouver, B. C., General Equipm 
319 West Pender St. 
Victoria, B. C., Andrew Sheret, Ud. | 
Washington 2, D. C., Thos. Somerv! 
West Point, Ga., Batson-Cook Co., | 
Wheeling, W. Va., Trimble & Luiz 
Supply Co. 
Wichita 1, Kans., J. M. O'Connor Co 
Williamsport 3, Pa., E. Keeler Co. J 
Windsor, Ont., Can., J. T. Wing 
Winnipeg, Manitoba, Kipp-Kelly, lid. 
Winston-Salem 1, N. C., Atlas Suppl 
Wooster, O., Steam Economies ~ 
Worcester 8, Mass., Washburn-Gor 
York, Pa., The Careva Co., 545 E. 
Zanesville, O., The Roekel Compan 








































| Se representa- I 


tives are factory trained in the installation, 

operation, and maintenance of Armstrong Steam 

Traps and other Armstrong products. Take advantage 

of the engineering service these people can give you. Armstrong 
stock jobbers, likewise, have been selected to extend facilities 
to virtually every industrial center in the United States and 
Canada. Overseas, similar care has been taken in appoint- 
ing agents who have outstanding sales, service, and engi- 
neering facilities. This is another reason why it pays to 
standardize on Armstrong Traps — more than a million 

in service throughout the world! 


ARMSTRONG Acctie Vous 


Maple Street Three Rivers, Michigan 
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CONTROLLED, TWO-STAGE WELD 


SEAL WELD 





ED JOINTS* 


sthod now provides maximum 
t “over-welding,” which causes 
patented Westport Method assures 
utside, without the use of backing 
. . Our bulletin “Something New in 
loday. And remember, while our shop 
pe of joint, we believe you'll prefer 
ir bulletin. 


MY ed TO MAOH M MM — vic witcneit-westront metnoo 


(PATENTED) 


W. K. MITCHELL & CO., INC. 
2942 ELLSWORTH STREET 
PHILADELPHIA 46, PA. 


meer @es 6A BRICATOR S CON TRACT OR 
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Proof of a Payoff 





_ Get this Complete 
Lubrication Program for 
‘all your machines 


@ Lubrication Study of Your 
Entire Plant 
@R dati to 
_ Improve Lubrication 
® Lubrication Schedules 
and Controls 
@ Skilled Engineering Counsel 





@ Progress Reports of 
Benefits Obtained 


" e 





~ 


@ To get more power out of every 
ton of coal, turbine manufacturers 
have boosted the speeds, pressures 
and temperatures inside modern ma- 
chines like this. Today, steam pres- 
sures have reached beyond 2,000 
pounds per square inch. Temperatures 
have soared as high as 940° F. 


This stepped-up temperature has 
posed a difficult problenr for lubri- 
cating oil. To meet it, four years ago 
Socony-Vacuum developed a great 
new turbine oil and placed it in tur- 
bines where other oils had been de- 
teriorating to the point of failure in 
short periods of time. 


The new oil is now giving record- 
breaking performance in all of these 
turbines. Analyses show negligible 
change... or no change at all... 
after months and even years in this 
severe service. 


This means more constant, de- 
pendable power output and lower 
ultimate lubrication costs . . . im- 
portant factors not only for turbines, 
but also for every other machine. 
Socony-Vacuum’s complete lubrica- 
tion program assures these benefits 
for your entire plant. Get this pro- 
gram now for a payoff in production 
and profits. 


lubricants | Se 








Secony-Vacuum Oil Co., Inc. 


=) 


and Affiliates: Magnolia Petroleum Co., General Petroleum Corporation 
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Gar.ock 777 Spiral illus- 
trated above, for hot and 
cold water, and low pres- 
sure steam. (For ammonia 
specify GARLocK 778) 

Ring form— Gariock 333 
for water and steam—and 
Gar Lock 334 for ammonia. 


HAT’S a typical comment from thousands 

of engineers who have used GARLOCK 777 
for many years. It is the accepted standard rub- 
ber and duck packing for hot and cold water, 
and for low pressure steam. Use GARLOCK 777 
on piston and valve rods of engines and on rods 
and plungers of reciprocating pumps. 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 
In Canada: The Garlock Packing Co. of Canada, Ltd., Montreal, Que. 
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Tom FARRINGT OW SAYS. 


“After 40 years I’ve just heard of two old 


friends and they are still in the best of health. Seriously, 

these friends are two FW condensers built in 1906, and I 

have an order for some minor repairs for them. I 
understand they are still doing a fine job.” 

The point is: the Foster Wheeler Repair De- 

partment receives orders for repairs to FW equipment 

3 installed over 40 years ago—and still going strong. 

8 Often the men who built the equipment will 


“Arrecord of 42 years’ 5 direct the repair work. That’s the service FW offers. 
_ exemplary service was . 

achieved by Tom Far-. 
% ‘ FOSTER WHEELER CORPORATION 165 BROADWAY, NEW YORK 6, N. Y, 


FOSTER W WHEELER 
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TAYLOR STOKER = 
A nationally known automobile manufac- : : 


AIR-COOLED & WATER-COOLED 
turer has consistently generated steam with 


Taylor Stokers since 1923. In the various —° The Only Underfeed Stoker with olf 
plants of the company atotalof26Taylor — these Features INCOMBINATION! 
Stokers are in use. Naturally, when 1. Continuous Self-Sealing Ash - 
greater capacity was needed recently, this Disposal 
company turned to the new TaylorType bh oe ; 

R Stoker which increased steam genera- 2. Margie Ash picierge - oe 
tion to a total of 1,500,000 Ibs. per hour. 3. ape anil d Hydraulic Drive 
GET THE FACTS ON THE IMPROVED TYPE R es 

. : ' + 4, Independent Pusher Controls 
This easy-to-read 18 page bulletin will within Y% inch : 
quickly bring you up-to-date on the ad- 5. Unique Sure-Feed Coal Agi-. 
vantages and improvements in stoker * tators 
operations as provided by the AE i 
Taylor Stoker. Write for it! | 6. Silent-Shift Spur Gear Plane- 


—" .  Fary Power Transmission 
Other Z Products: A.-Perfect Spread Stoker, Lo-Hed ' 


Hoists, Marine Deck Auxiliaries, Hele-Shaw Fluid Power. 


AMERICAN ENGINEERING COMPANY 


2406 ARAMINGO AVENUE, PHILADELPHIA 25, PA. 
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In heat exchanger design, 
fabrication, and maintenance 


=~ We do the “impossible” regularly = 





How long | | “How soon 
will it do you 
take you”? | | want it”? 





CUSTOMER CONSECO 

If you need fast delivery or maintenance service on 
any tubular equipment, the pictures above provide 
a quick answer to your problem. Our files are full of 
“impossible” jobs we performed satisfactorily, eco- 
nomically, and on or before the time promised. 


Conseco and its subsidiaries have vast facilities for 
rapid design and fabrication of all types of tubular 
equipment and accessories listed here. We also re- 
design, rebuild, retube, and maintain any tubular 
equipment, whether made by us or by others. Our 
highly-trained maintenance crews, equipped with 
special time- and labor-saving tools, are ready for in- 
stant action any time, day or night, anywhere on the 
continent. Send for bulletins covering the equipment 
or service in which you are interested. 





Products and Services 


Boilers—Bent or straight tube 
Condensers and Accessories 
Air and Erosion Eliminators, 
Fibre plugs, 
Injectors (Stop leaks), 
Packing, 
Tube inserts, metal or plastic. 
Coolers 
Evaporators 
Filters 
Heat Exchangers 
Heaters 
Preheaters 
Pressure vessels—All C-des 
Pumps 
Salinometer Cocks 
Separators—Oil and Water 
Steam Jet Air Ejectors 
Strainers 
Tube bundles and coils 
Universal Bevel Gears 


Redesigning, rebuilding, retubing 
any tubular equipment. 

Superheaters, water walls, econo- 
mizers designed and built into 
any boilers. 

Tubes tested without dismantling 
by Hydro-dynamic method. Pat- 
ented. 

Tubes stretched. 

Turbines rebladed. 

Instruments recalibrated, repaired, 
rebuilt. 

Metal spraying. 


| highly skilled, specially equipped service organization, ready for immediate 
action anywhere on the continent, backed by engineering and manufactur- 
ing facilities producing over 3,000,000 sq. ft. of heat exchangers annually. 
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TWO REVOLUTIONAF 
SILICA REMOVAL 


combined witt 


OEMINERALIZATION! 








PERMUTIT 
SILICA 
ABSORBER 














SILICA FREE 
ieaicne t 


PORT ey 
Be. Saas 


HERE’S AN ECONOMICAL NEW CHEMICAL PROCESS 
FOR PRODUCING THE EQUIVALENT OF DISTILLED WATER! | 


The Permutit* two-step De-mineralizing process 


utilizes Zeo-Karb H, Permutit’s acid-regenerated 
cation exchanger to replace metallic cations with 
hydrogen ions, converting salts present into cor- 
responding acids. These acids are then removed 
from solution by De-Acidite, Permutit’s resinous 
anion exchanger. 

NOW, for the first time, Permutit bas added 
to the De-mineralizing process, a new, one-step, 











cold process silica removal treatment which re- 
moves silica down to a fraction of 1 p.p.m.— 
making possible ideal, silica-free, de-mineralized 
boiler-feed make up! 

For information about this revolutionary new, 
low first cost, low operating cost treatment, 
address The Permutit Company, Dep’t PP10, 
330 West 42nd Street, New York 18, N. Y¥., or 
Permutit Company of Canada, Ltd., Montreal. 





The Permutit C@mpor 
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EW DEVELOPMENTS! 





SLUOGE GLANKET 
L HOT PROCESS! 









GREATER ECONOMY 
IN CHEMICAL COST... 
GREATER EFFICIENCY 
IN REMOVAL! 


The Permutit* Sludge Blanket Hot Process 
reduces turbidity of softened water, lessens 
the load on filters, reduces back-washing 
- and lowers the amount of silica left in the 
a water. 
Down Low turbidity, a feature of this new 
Sludge Blanket design, effects considerable 
- chemical savings because of its low con- 
vee sumption of expensive phosphate reagent. - 
In addition, the new process reduces the 
2 amount of lime required, since unconsumed 
suseg lime is retained in the blanket until it reacts 





























a“ with water hardness. 
x 2 A higher degree of silica removal is pos- 
“4  - sible with this new model because each par- 


ticle has an intimate, prolonged contact 
with silica-absorbing magnesia. 

The depth of the sludge bed is controlled 
by an automatically-operated desludging 
valve actuated by a photoelectric turbidity 
detector. This detector automatically checks 
a continuous water sample and maintains 
turbidity at the desired value. 

Write today for free, informative bulletin. 

*Trademark Reg.U.S.Pat.Off. 





fe ee 
© es 
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Action of steam in Terry Solid Wheel 
Turbine. The steam issues from an expanding 
nozzle at high velocity and enters the side 
of the wheel bucket, in which its direction is 
reversed 180°. The steam is caught in a sta- 
tionary reversing chamber and returned to the 
wheel. This process is repeated several times. 








USES A SOLID STEEL 
ROTOR 


The rotor of the Terry Wheel Turbine is made from a single forging of special 
composition steel. The semi-circular buckets or pockets are milled from the solid 
metal. The steps in the machining of a wheel are shown below. There are no path 
to become loose or work out. 

The power-producing action of the steam in the wheel buckets takes place 
entirely on the curved surface at the back of the bucket and therefore close blade 
clearance is not necessary. 

As the only function of these blades is to form a series of pockets, wear of the 
blades is of little consequence and does not materially affect the horse power or 
efficiency. The important part of the bucket is the back or bottom, which isa solid 
forging. 





FORGING — ROUGH TURNED 


THE TERRY STEAM TURBINE CO. 
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special 
he solid 
NO parts 


s place 
e blade 


ar of the 
yower ot 
sa solid 


STEPS IN 
geese THE MACHINING 
OF A TERRY 
— TURBINE WHEEL 





FIRST 
MILLING CUT 


SMOOTH 


TURNED Typical Terry Solid Wheel Turbine 
with cover and bearing caps raised. 
Note the ruggedness and the accessi- 
bility of all parts. Units of this type are 
used to drive boiler feed pumps, gen- 
erators, and all types of power plant 
equipment. Built in sizes from 5 H.P. 
to 2000 H.P. 


FOR FULL DETAILS ASK 
FOR BULLETIN S-116 


TERRY SQUARE-HARTFORD, CONN. 
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...90 THAT YOU WILL GET LONGER 
LIFE FROM EVERY TEXROPE V-BELT 


THIS MACHINE tests TEXROPE Super-7 V-Belts — runs 
them at varying speed and load until they give out. A trained 
operator records results: How long did they last? What broke 
down first: Cords? Cover? Rubber compound? Does destructive 
heat develop? 

Out of tests like this have come stronger cords—tougher, more 
wear-resistant covers — resilient, cooler-running rubber — vital 
improvements in design and construction. TEXROPE Super-7 
V-Belts are today the BEST in 20 years of V-Belt experience. 


A-C FOR COMPLETE V-BELT SERVICE 
Call your nearest Allis-Chalmers office or dealer for ALL your 
V-Belt drive needs — TEXROPE Super-7 V-belts all types, all 
sizes; TEXSTEEL, TEXDRIVE and ‘Magic-Grip” Sheaves; 
VARI-PITCH Sheaves and SPEED CHANGERS, They're all 


PICK YOUR SUPER-7 V-BELT 


Heat-Resisting Super-7 
Stands temperatures up to 180°. The 
TEXROPE V-Belt for most drives, 


Oil-Resisting Super-7 
Neoprene cover protects core against 
moderately oily or greasy conditions, 


Oil-Proof Super-7 
Made of Neoprene throughout. Use 
it when the belt must swim in oil. 


Static-Resisting Super-7 
Recommended where explosion haz- 
ard exists. Static-conducting element 
throughout cover won't wear off. 


TEXROPE Super-7 V-Belts result from the co-opera- 
tive research of two great companies—Allis-Chalmers 
and B, F. Goodrich—and are so d exclusively by A-C, 


engineered and backed by the originators of the Multiple V-Belt 


Drive for industry. ALLIs-CHALMERS, MILWAUKEE 1, Wis. 
A 2099 


ALLIS@ CHALME 


One of the Big 3 in Electric Power Equipment — 
Biggest of All in Range of Industrial Products 


V-BELT DRIVES 
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‘ GIVE YOUR TURBINE .-- 





ROTECT your turbine from both' of the 
chief causes of lubrication failure—dirt 
and water. To rid the lubricating oil of dirt 
only is to give the turbine just half of the protection it requires. 





A De Laval Oil Purifier provides a simple, effective means of 
insuring against the troubles caused by water and dirt. Its puri- 
fying action is instantaneous and wholly mechanical. Foreign 
material is thrown out by centrifugal force, and this centrifugal 
force removes from the oil and continuously discharges condensate 
or other water. 








If a turbine protected by a De Laval Oil Purifier should de- 
velop a water leak, the excess of water would likewise be removed 
before damage could be done. There would be no sudden forma- 
tion of “liver” in the lubrication system. 


De Laval Oil Purifiers have another inherent advantage— 
they discharge the purified oil with oil-soluble additives intact. 


@ Write for Bulletin 400 for details. 


THE DE LAVAL SEPARATOR COMPANY 


165 Broadway, New York 6 427 Randolph St.,Chicago 6 
DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 19 
THE DE LAVAL COMPANY, Limited 
MONTREAL PETERBOROUGH WINNIPEG VANCOUVER 
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LEEDS & NORTHRUP 








be 


@ Springfield’s new standardized line of 

Type M boilers makes it easy to meet 

small to medium size steam plant needs with 
minimum delay and less capital investment. 
Designed for high efficiency, automatic firing with 
oil or gas, Type M boilers incorporate numerous 


outstanding quality features: water-cooled furnace . . 


electric cast steel headers . . . welded, x-rayed, stress-relieved drum 


. water-cooled sectional baffles. All dimensions are standard- 
ized — width varies with capacity. Twelve sizes to choose from 


All facts and figures available. Ask for complete information. 


SPRINGFIELD BOILER CO. 
1951 E. Capitol Ave., Springfield, Il., U. S. A. 


New Bulletin 
No. 746 just off 
the press! 





— 





B. t. 


FLOW METERS 


Electrical Remote Reading Type 


Republic electrical type flow 
meters are available for 
measuring the flow 

types of liquids and gases- 
Meter bodies are puilt for 
metering fluids at line pres- 
sures up to 10,000 lb. per 
sq. in. and for all ranges of 
differential pressure. The 
reading instruments — jndica- 
tor, recorder and jntegrator— 
are of the remote reading 
type- 

WRITE FOR DATA BOOK No. 701 


PNEUMATIC TRANSMITTERS 


Operating On The Force-Balance Principle 


pneumatic transmitters are devices for con- 
such as flow, liquid level, 

jnto ait pressures which 

with the process variables. These air 

pressure the measuring impulse for the 
actuation of an automatic controller of a direct reading 


recorder. 


WRITE FOR DATA BOOK No. 1000 


sneer mn es 
ae ss aaas 


OILER METER S 
Record Steam Flow-Air Flow 


The Republic Boiler Meter 


8 gimultaneously on 


from the boiler and the rate 
of air flow to the furnace for 
combustion. The ait flow 
pen is adjusted to record 
coincident with the steam 
flow pe when the furnace 
is receiving the proper 
amount of air for maximum 
combustion efficiency: 


WRITE FOR BULLETIN No. 420 
ss ee 


meee tee 


u. Save 
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“sean 
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rs 


ee 


METERS 


for recording 
vats of tanks 
. For ynusual 
hed of corrosion 


Pre 


Republic hydraulic or 

pneumatic type regulators 

are supplied for the auto- 

matic control of pressure, 
ee 


Republic automatic com- 
pustion control is available be 
for all sizes of boilers, all 
types of fuel firing, all load 
conditions and any arrange- 
ment of draft equipment. It 
maintains constant steam 
pressure, highest combus- 

tion efficiency, desired load 

division, constant furnace 

| draft. 

| WRITE FOR DATA BOOK No. §-21 


esses a aad eS 


“DRAFT AND PR 
INSTRUMENTS 


For indicating and recording drafts, P 
ferentials, epu dry-bellows type ind 
recorders are li all ranges 

furnace operation, in any desired combination. 


WRITE FOR BULLETIN No. 802. 


secs 


} 
i 
} 
1 
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NOT IF YOU'RE USING AMEROID 


THE COMPLETE BOILER WATER TREATMENT 








AMEROID 


THE COMPLETE BOILER WATER TREATMENT 
WHAT IS IT? WHAT WILL IT DO FOR YOU? 


1. Sound chemical treatment. 2. A good organic 1. Prevent scale and corrosion. 2. Eliminate carry- 
coagulant. 3. Simple, scientific control. 4. Com- over. 3. Regulate blowdown to save fuel. 4. Stop 
petent service and instruction. costly over-dosing, harmful under-treatment. 








oi 





Engineers who use AMEROID Boiler Water Treat- 


ment know from day to day that their boilers are ME VOD 


operating with maximum efficiency and economy. 


They are assured a clean hill of health at every 


THE COMPLETE BOILER WATER TREATMENT 


E. F. DREW & CO., INC. 
15 East 26th Street. New York 10, N. Y. 


| am interested in further information about AMEROID, the 
E. F. 2 / INC. Complete Boiler Water Treatment. 


COUPON 
15 EA d iN. YT. 
5 EAST 26th STREET, NEW YORK 10, N. Y TODAY! 
COMPLETE AMEROID SERVICE is available in key cities of the aA | 


United States, Canada, Mexico, Brazil and Puerto Rico.. ! 


boiler opening. 
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Study these diagrams for just a moment. Notice how 
the improved baffle design assures a uniform, high 
velocity gas flow over every square foot of heating 
surface. Enco Streamlined Baffles are smoothly curved 
to maintain a cross-flow of gases across the tube banks. 
Dead gas areas, bottlenecks and soot pockets are elimi- 
nated. The result: reduced draft losses and mainte- 
mance costs—increased operating efficiency. 


Enco Streamlined Baffles are engineered to the exact 
requirements of your boiler and installed by experi- 
enced Enco-trained crews. The 18 page Enco Bulletin, 
BW-44, fully describes the profit-proved advantages 
of Enco Streamlined Baffles and their adaptability to 
every type of Water-tube Boiler. Call or write for your 
free copy today! 





-_ Enco Automatic Oil-Electric Ignition =| 





Enco Fuel Oil Pumping and Heating — 


‘Ai 


System 


“THE ENGINEER COMPANY | 


75 West Street 
__ New York 6, New York 
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What this experience means to you... 


Since the first fill of oxidation-inhibited, guaran- 
teed Nonpareil Turbine Oil was installed 18 years 
ago, records have been kept of its operation in 
every installation made. Oil samples are checked 
periodically at Standard Oil Laboratories for acid- 
ity, demulsibility, viscosity and other significant 
qualities. Few, if any, oils have as long or com- 
plete a record of their performance in service as 
is available on Nonpareil. 

To users of Nonpareil these records give com- 
plete assurance that the oil in a turbine is living 
up to its guarantee not to increase in acidity and 
that demulsibility and contaminants in the oil are 
well within safe limits. To prospective users of 
Nonpareil these records show that Nonpareil has 
met all requirements, regardless of the changes 
and improvements in turbine design, over the years. 

In addition, if you are interested in gn oxidation- 


inhibited oil, a Standard Oil Lubrication Engineer 
can give you all the facts based on 18 years of re- 
corded experience with hundreds of installations 
to prove that oxidation-inhibited Nonpareil Tur- 
bine Oil will eliminate excessive acidity formation, 
reduce sludge and deposits to the point where 
Nonpareil will never require replacement or even 
removal for treating. Standard Oil Company (Indi- 
ana), 910 South Michigan Ave., Chicago 80, lll. 


APARETL 


TURBINE OIL 


STANDARD 
SERVICE 


STANDARD OIL COMPANY (INDIANA) 





tells your oilers 
{ important facts... 
With simple numbers 


TROUBLED with getting the right lubricants in the 
right places? Standard’s Coded Lubrication Service 
can help you. And it’s easy to install and simple to 
follow. 

Code numbers, not colors, are assigned to each 
lubricant used in your plant. Numbered decals are 
applied at each point to be lubricated, indicating 
which lubricant is to be applied. Every grease gun, 
oil can and storage container is numbered to indi- 
cate what lubricants are in them. Your oilers simply 
follow the numbers without having to remember 
brand names and grades. 

A Standard Oil Lubrication Engineer will be glad 
to discuss the application of Coded Lubrication in 
your plant. Call the nearest local Standard Oil office 
or write 910 South Michigan Avenue, Chicago 80, 
Illinois, for the Engineer nearest you. 





4. Which lubricant is in each storage container 
































FRESH AIR INLET 


SPRAY CHAMBER, 












SURFACE 
CONDENSER 
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MAKE -UP FLOAT VALVE’ RECIRCULATION PuMP— 


VACUUM REFRIGERATION 





Vacuum refrigeration supplies cold water for condition- 
ing air in industrial plants, which increases production, 
enables management fo realize actual dollar savings. 

Vacuum refrigeration systems cool water by sub- 
jecting it to high vacuum. This high vacuum is created 
by steam jet air ejectors which flash a small percent of 
the warm supply water, remove it as vapor, thereby 
cooling the remaining water to temperatures as low 
as 40 deg. F. Cool clean water, the refrigerant used 
by Foster Wheeler vacuum refrigeration is the safest 
and cheapest coolant for the modern plant. 

FW booster ejectors, designed for water cooling, 
evacuate the flash chamber with complete economy 
and efficiency. 

Information about applications of vacuum refrigera- 
tion from any branch office, or address 165 Broadway, 
New York 6, N. Y. 








VACUUM 
REFRIGERATION 


® low initial cost 
® low maintenance cost 


@ licensed or skilled opera- 
fors unnecessary 


@ no toxic, explosive refrig- 
erants 














@ no moving parts 


@ fits into limited or low 
headroom space 





ee 
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HALL 

BUROMIN 
CALGON 









Specifications for an automatic combustion 


control system for a small steam plant in a 
Southern state, which came to us a short time 
ago, included this sentence—“Only Hagan 
Control will be considered.” 

As far as we could learn, the purchaser had 
no previous experience with Hagan Automatic 
Combustion Control, so we set out to learn the 
reason for the confidence implied by that flat 
statement. 

It was due, we discovered, to the representa- 
tive of the stoker manufacturer! His observa- 
tion of hundreds of plants in which his com- 
pany’s stokers wefe installed had shown him 
that fuel consumption was lower when Hagan 
Control was used. 

Naturally he wanted his stokers to give the 
best possible performance, so he had formed 
the habit of recommending Hagan Control 
‘whenever opportunity offered. 


control will be considered” 





HAGAN CORPORATION, HAGAN BUILDING, PITTSBURGH 30, PA. 





He had found that Hagan gave excellent re- 
sults in small plants as well as large, for the 
Hagan equipment in all plants meets exactly 
the same standards of design and construction. 
The lower cost of the small plant systems is 
achieved by simplifying the system, eliminating 
refinements that are not required for adequate 
regulation of smaller boilers. 

This simplification is facilitated by the fact 
that all Hagan Automatic'‘Combustion Control 
systems are based on the principle that control 
and metering are separate functions. With 
Hagan control, combustion conditions are set 
up by the control system; meters merely show 
what is happening. 

If you want more efficient boiler operation 
and lower fuel consumption, arrange to have a 
Hagan engineer visit your plant. He will be 
glad to survey it and make recommendations, 
without any obligation on your part. 


























a 
Distinctive Features of B&W Integral-Furnace Boilers 
that Assure Faithful Performance: 


& 1. Water-cooled furnace sidewalls and roof are of the same durable stud-tube 
construction used in large central-station boilers. 

2: Deep furnace, fired from one end, provides ample space for complete 
combustion. 

3. Bare metal blocks cover and protect the tubes of the water-cooled furnace 
floor, provide a surface readily cleared of ash. 

4. Self-draining superheater design prevents accumulation of water in the 
tubes, and a stud-tube wall shields the second and third banks from direct 
furnace radiation. 

5. Tubes of the third bank, which is in the zone of coolest gases, act as 
down-comers, insuring rapid, positive circulation at all loads. 


October, 1946—POWER PLANT ENGINEERING—Chicago, III 





SELLS SATISFIED USER 
TWO MORE BeWs 


Again it’s the story of “satisfied customer comes back for more” . . . a story 





that has been an old one with B&W for many years. 

Old, too, were the boilers the story’s about—two B&W longitudinal- 
drum boilers purchased by The Lunkenheimer Company of Cincinnati 
back in 1901—and still in daily operation at the time they were 
removed for plant expansion only last year. 

In testimony to the performance of these veterans, the two new units 
that replace them also bear the B&W name. They are modern 
B&W Integral-Furnace Boilers, a type that has won sweeping acceptance 
in almost every major industry for high availability and continuity 
of service . . . for rapid response to fluctuations in load demands . . . 
for the production of clean, dry steam . . . for over-all economy 


with all types of fuel. 
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Fuel Cost 
down 29% 


Very truly yours, 


Fazel Brothers jizel 
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NC TOKERS get these results? 





5 


FRENAM 








The Iron Fireman Pneumatic Spreader Stoker meters steam size coal from hopper or main coal bunker to transfer housing, where coal 








is picked up by a pneumatic conveyor and delivered to the furnace. The conveyor nozzle accurately spreads the larger particles of coal 
over the entire grate in a shallow, uniform fuel bed. The preheated fines burn in suspension, reducing the cinder carry-over and greatly 
improving the combustion efficiency and responsiveness, as compared with other stokers which do not preheat fuel. 


Gets more heat from lower cost coal 


The Iron Fireman Pneumatic Spreader stoker not only 
saves tonnage by more efficient combustion but cuts the 
cost per ton by using lower cost stoker coal. This scien- 
tifically controlled rate of burning enables Iron Fireman 
to efficiently burn the small size and low ash fusion coals 
as well as sub-bituminous and lignite. Complete burning 
gives more heat to answer fluctuating load demands. 


Automatic controls eliminate 
wasteful firing 


The positive control of fuel and air supply is the key to 
Iron Fireman efficiency: Adjusting the rate of fuel feed 
and the distribution of undergrate air to maintain the 
Tequisite steam supply, Iron Fireman regulated firing 
virtually eliminates smoke and clinkers which mark 
wasteful firing. Throughout the entire firing cycle the 
same high combustion efficiency is maintained by sensi- 
tive, positive control of all factors of combustion. 


FIREMAN 
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Dependable and flexible in operation 


Rugged in construction yet delicate in operation Iron 
Fireman’s dependability is reflected in 23 years of pro- 
viding complete heating satisfaction. Highly responsive 
to widely changing steam demands Iron Fireman Pneu- 
matic Spreader stoker gives a flexibility of operation to 
meet any boiler room need. Installation, made by trained 
Iron Fireman engineers, will be designed to fit your 
particular heating system. 


What about YOUR boiler room? 


A survey in your plant made without cost or obligation 
to you, will show what Iron Fireman stokers will accom- 
plish in your boiler room. Take advantage of the high 
combustion efficiency, the utilization of low-cost fuel, 
low labor costs, and minimum maintenance costs which 
Iron Fireman offers. For such a survey or literature 
address Iron Fireman Manufacturing Company, 3052 
West 106th Street, Cleveland, Ohio. Other plants_in 
Portland, Oregon; Toronto, Canada. 


FOR POWER 
PROCESSING 
AND HEATING 















scovill Tube News 





Vol. 4 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 


No. 3 





Fresh vs. Salt Water 


Effects on Condenser and Heat Exchanger Tubes 


It is generally well known that condenser tubes in an 
installation using fresh, natural cooling waters will 
have normally a longer life than tubes in a similar 
installation in contact with salt or brackish water. 
It has also been observed that in a fresh water installa- 
tion in which tube life has been 20 years or longer, 
replacement tubes in the same unit may fail after a 
shorter period. Many times, periodic water analyses 
will give some clue as to the cause of the drastic 
change. In some cases, although it is known that 
contamination of the water supply has been responsi- 
ble for failures (as for example, by pollution or the 
presence of suspended solids, etc.), the seriousness of 
this condition is not always reflected in a water 


analysis. 
FRESH WATER 


In any given water there are certain components 
which are much more detrimental to the life of con- 
denser tubes than others. Also the corrosion of tubes 
may not be a direct chemical attack of the particular 
compound but may be a secondary reaction resulting 
from the deposition of salts of that constituent. 





Carbonates 


Water with 350 ppm of Bicarbonates would not be 
considered as corrosive to brass condenser tubes. 
However, the chief trouble with water of this type is 
the heavy scaling of tubes resulting from the precipi- 
tation. of carbonates from the water onto the tube 
surfaces. Due to this reaction, pitting might be en- 
countered as a result of concentration cell action and 





relatively severe dezincification of certain brasses 
might take place under some particular conditions of 
service. Fortunately, water treatments may be used to 
prevent deposition of calcium carbonate. Also Phos- 
phorized Admiralty can be installed if dezincification 


is a problem. 
ph Value 


The acid properties of solutions are due entirely to 
hydrogen ions and the determination of the ph of a 
solution, together with knowledge of other factors and 
service conditions, is helpful in the correct interpreta- 
tion of the problem. Natural water having a ph of 4.0 
or less would be considered dangerously acid; this con- 
dition might be caused by contamination from chemical 
or manufacturing plant wastes or from acid drainage 
from coal mines into streams. Serious corrosion of tubes 
may result, depending on the acid concentration and 
the presence of oxidizing agents such as ferric sulphate. 
Acid waters bring about a relatively rapid uniform 
thinning of tubes under certain conditions; by proper 
water treatment, attack of this kind usually can be 
minimized. ; 


Carbon Dioxide 


Relatively high concentrations of free CO2 in water 
react as an acid (carbonic acid) and thereby accelerate 
corrosion of condenser tube material resulting in a 
general thinning of the tube wall. In the presence of 
dissolved oxygen this action is accelerated. Chemical 
treatment of such waters can minimize this action. 


Chlorine 


Chlorine dissolves in water with the formation of 
hydrochloric and hypochlorous acids which are very 
corrosive. Fortunately, chlorine is not normally found 
in natural water and, in the amounts usually added 
for the control of bacteria and algae, it has no appre- 
ciable effect on corrosion. 


Hydrogen Sulphide 


Hydrogen sulphide is a very active corroding 
agent and being an acid attacks most metals. Oil 
refinery and industrial wastes, sewage, and peaty 
soils are responsible for high concentrations of hydro- 
gen sulphide sometimes found in water supplies. 
When in high concentrations, severe pitting of the 
tube surface results. 
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As a general rule, corrosion of copper-base alloys is 
not serious in contact with fresh water since the 
choice of the proper alloy and treatment of water can 
be controlled to keep attack to a minimum. An 
increase in the rate of attack, when attributed to 
changes in the water, is usually associated with a 
radical change in one of the above components. If such 
change can not be controlled by water treatment, 
shorter tube life results. 


SALT WATER 


Salt water, which normally contains about 30,000 
ppm of chlorides or approximately 3% sodium chloride 
and minor amounts of potassium and magnesium 
chlorides and sulphates, is not in itself a serious cor- 
roding agent of copper-base alloy condenser tubes. 
The shorter life of condenser tubes which may be 
experienced in salt water installations, however, is 
due to appreciable amounts of trash, wastes and other 
substances. Depending on the location, the season of 








the year, the depth of water at the intake, and other 
factors, these substances may or may not accelerate 
corrosion measurably. Compounds such as carbon diox- 
ide, hydrogen sulphide and ammonia may occur only 


Concentration Cell Action 


It is known that carbon dioxide and hydrogen 
sulphide in sea water may produce a non-protective 
deposit over the metal surface which would promote 
the formation of concentration cells and result in 
intense localized pitting. Since the electrical conduc- 
tivity of salt water is very much higher than fresh 
water, due to the ionization of the salts in solution, 
the attack resulting from concentration cell action 
would be much more severe than in fresh water. Con- 
centration cell action is electro-chemical in character 
and is due to potential differences between adjacent 
surface areas where a difference exists in the concen- 
tration of salts, ions or gases. 

The rate of attack resulting from compounds that 
cause trouble in fresh water is measurably increased 
in salt water, due to the greater concentration of ions 
and the resultant higher conductivity. Control of 
these compounds in salt water is very difficult. Also, 
in salt water it is not unusual to have hydrogen sul- 
phide, ammonia, and carbon dioxide present simul- 
taneously. 

Any electro-chemical type of corrosion such as 
dezincification, galvanic action, and concentration cell 
action is much more severe in salt than in fresh water. 
This action alone helps to explain why salt water 
installations may have measurably shorter life than 
similar fresh water installations. In this same respect, 
types of corrosion common to both salt and fresh 
water such as erosion-corrosion and deposit attack 
are more severe in salt than in fresh water. 


Three Scovill Services 


Service in Manuals, of which ‘“Scovill Tube 
News” is a sample, consists of literature providing the 
latest, most authentic information* on condenser and 
heat exchanger tubes, which has its source in the 
broad experience of our engineers and the findings of 
our laboratories. Service in Men offers specialized 
consultation on individual tube application problems 
and suggestions regarding alloy selection and tube 
installation practice. Service in Metals includes 
the development and production of a wide range of 
tube alloys under laboratory control, which verifies 
that Scovill alloys conform to specifications. 


*For a free copy of the Condenser Tube Booklet, 
address Scovill Manufacturing Company, 17 Mill 
Street, Waterbury 91, Conn. 
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seasonally in harmful amounts. 


This is Number Nineteen in a 
series of Scovill advertisements 
to help you get longer life from 


condenser and heat exchanger 








SCOVILL CONDENSER TUBES 


ONE PRODUCT... THREE SERVICES 
tubes. Service in Manuals...Service in Metals .. 
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Metallographic examination gave the answer 


7 In a Colorado plant, operating two 250 hp. longitudinal drum boilers at 120 
pounds pressure, tubes frequently cracked circumferentially where the tubes 
were rolled into the tube sheet. 

During some periods boiler outages occurred as frequently as once a week, and 
as many as three tubes had to be replaced each time—a costly nuisance. 

A Hall service engineer was called in for consultation and a survey of prevailing 
water conditions was made. Also a section of a cracked tube was sent to Hall 
Laboratories for examination. 

Not wishing to jump to conclusions Hall engineers proceeded with metallo- 

r graphic examination. If the cracks were due to corrosion fatigue, the fracture 
would be trans-crystalline in nature. The photomicrographs, however, showed 

) anumber of fine cracks which were definitely intergranular in character—evidence 
of caustic embrittlement. ; 

Once the cause of the cracking was determined, the remedy was simple. On 

\ the basis of results of an embrittlement testing program conducted for several 

\ years on operating boilers in more than 300 plants, Hall Laboratories recommend- 
| ed the addition of sodium nitrate to the boiler water. Since the use of this em- 
. brittlement inhibitor was started, more than six months ago, there have been no 

a tube failures. 

’ The objective of Hall Laboratories and Hall service engineers is to prevent boil- 

‘ er trouble. When trouble does occur, the knowledge gained through long ex- 


perience and constant research enables them to trace the trouble to its source 
y and correct it. 
‘ Every plant that generates its own steam can profitably use Hall Service. We will 


be glad to send you full information. 


HALL LABORATORIES, INC., HAGAN BLDG., PITTSBURGH 30, PA. 
(A subsidiary of Hagan Corporation) 









THE CLEVELAND TRACTOR COMPANY “No 


Maintenance a 
Curves, Om in 3 YEARS” Burned 


November 3, 1936 ‘Miner’s slack’ 





The Horfmen Combustion ingineering Co., + 
410 Ford Building, urin c0a 


Detroit, Michigen. 


— “Satisfactory shortage” 


We installed three Hoffmen Firite Automatic Stokers 
under Erie City 150 HP - HRT Boilers in October, 1933. One 
more unit wes installed in October, 1934. As yet, we have hed in 
no maintenance cost on these stokers. 


”7 
During the last winter, due to coal shortage we used Every Way 


nut end sleck coal from Ohio mines, For at least thirty days 
we burned Miner's sleck exclusively until we were able to 
procure our reguler supply. 


These stokers have performed satisfactorily in every 


way. We will be more than pleased to show our Hoffmen Firite 
installation to anyone interested. 


oi entice, THE CLEVELAND TRACTOR COMPANY 


Cn feast” 


A. Fussner 
Maintenance Engineer CLEVELAND,OHIO 
U.S. A. 











September 21, 1942 


The Hoffman Combustion Engineering Company 


é é Marquette Building 
" Detroit, Michigan 


Gentlemen: 


cl : N E We are writing you in regard to the 


maintenance cost on our four Hoffman utomatic 
Stokers, covering the period from 1933 to date. 


YEARS The average cost has been $3.45 per 


stoker per year, covering the nine-year period. 





In view of the above figures, we are 
more than pleased with Firite Stokers, and when 
we install additional stokers, we would not be 
satisfied with any other than "Firites". 


“TOTAL : tia Saskia COMPANY 
MAINTENANCE °3.45 Ee 
PER STOKER ST situa 

PER YEAR” | 





The OLIVER CORPORATION also has 
HOFFMAN STOKERS in its plants at 
South Bend, Indiana and at Springfield, Ohio 





HOFFMAN COMBUSTION 


WORKS AT: FAIRMONT, WEST VIRGINIA 


DETROIT, MICHIGAN 
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“<. General Offices and Works . 
: The Cleveland Fracter Co, S 0) A = 
>. Claveland Ohiv, U 


The OLIVER Corporation 
19300 eucuio avenue Cleveland 17, Ohio 


August 23, 1946 


Hoffman Combustion Engineering Co 
Marquette Building 
Detroit, Michigan 


Gentlemen: 


“Steam hen I took over my present duties from my predecessor, we had 
five Firite stokers installed in our boiler plant, the fifth 
having been installed in 1943. The performance of all five has 
been so uniformly satisfactory that we are now stokering our 


Load constantly sixth and last boiler with Firite. 


We have found that we could burn any grade of coal economically 
and at the same time had no trouble carrying a steam load which 


e <a 
increasing’ has been constantly increasing due to plant expansion. 


Maintenance costs have been extremely favorable, at no time ex- 
ceeding the figure quoted by our letter td you in 192. 


Our satisfaction with these stokers and our pleasant relations 
with your company has been such that we do not hesitate to give 
Firite stokers our unqualified endorsement. 


“NO INCREASE Very truly yours, 
sees After iN THE OLIVER CORPORATION 


13 Years ‘ KPa cant 
MAINTENANCE . Wp spe ; 


‘ 


ENGINEERING COMPANY 


OFFICES . Marquette Building, Detroit, Mich. Bell Building, Chicago, Illinois 
154 Nassau Street, New York City Twenty-Two Marietta Bldg., Atlanta, Ga. 
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ily 2 | turbines, either « t 


In the boil@@ekeg d es, either direc 
connected of Geared, are the logical drive for boiler feed pumps, induced or forced draft fans, 
stokers and 0 er equip ent. ee ee os 

De Laval mechanical drive turbines are | jependable and independent of electrical: supply 
disturbances. T ey are economical to operate and speed is readily controlled. S 

Submit your \drive problems to De Laval engineers for expert, helpful advice based on 
close to a half century of experience in turbine development and application. ae 

13 


WORM GEAR SPEED REDUCERS - CENTRIFUGAL PUMPS - CENTRIFUGAL BLOWERS AND COMPRESSORS - IMO OIL PUMPS 


TURBINES + HELICAL GEARS - 


STEAM TURBINE 


COMPANY 
TRENTON 2, NEW JERSEY 


EDMONTON - GREAT FALLS - HAVANA - HELENA - HOUSTON - KANSAS CITY + LOS ANGELES - MONTREAL 


SALES OFFICES: ATLANTA - BOSTON - CHARLOTTE - CHICAGO - CLEVELAND - DENVER - DETROIT - DULUTH - 
SAN FRANCISCO - SEATTLE - TORONTO - TULSA - VANCOUVER - WASHINGTON, D.C. - WINNIPEG 


NEW ORLEANS - NEW YORK - PHILADELPHIA - PITTSBURGH - ROCHESTER + ST. PAUL + SALT LAKE CITY - 
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ROTO 
TUBE CLEANERS 


for BABCOCK & WILCOX 


Integral-furnace Boilers 


The unusual three-pass tube arrangement 
in the B & W Integral-furnace Boiler per- 
mits maintenance of high operating effi- 
ciency because ease of cleaning tubes was 
a primary consideration in the design. 


Tubes in the first pass, which are sub- 
jected to the most severe conditions, 
and are most likely to accumulate ax 
Yao] (Mel c-MC MM aldal-MmlaMtellolial:siclamelale| EVAL | ; Roto Model 226 
easily cleaned with @ Roto Model 125 ete ete 20 Sere 
Motor with four-arm head. Second- pace ” heed fer 2% ia.  shewad ‘ter 2 ta. 
and third-pass tubes are smaller and {| Li\\) \\ curved tubes. curved tubes. 
more closely nested for maximum || | | ////- 

heat transfer. Roto Tube Cleaners for L 


these tubes are also illustrated. 


_—— 


It is a high tribute to the efficiency of Roto Model 125 Motor with 
‘ four-arm head for 3'% in. 

Roto Tube Cleaners that so many boiler curved tubes. 

manufacturers furnish them as standard 

equipment. Cleaners for practically any 

standard boiler are now stocked, ready 


for shipment, awaiting your order. 








Roto special left-hand wire wound tube Cutaway view of the B & W Integral-furnace Boiler 
cleaner hose and Rofo lubricator. showing unusual three-pass tube arrangement. ~ 


ROTO Division of ELLIOTT COMPANY 


147 SUSSEX AVENUE - - - NEWARK 1,N. J. 
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ness of bringing wat 
date get a surpris€’ 
where the water tre 


general plant performance. And this 
apparent when the Nalco System begins to operate 1 
A Nalco survey and recommendations (if necessary) for complete, scientific 
water treatment in your plant will cost you nothing—may be the means 
of substantial savings in overall plant operating costs. 
Write today for complete information. 


NATIONAL ALUMINATE CORPORATION 


6224 West 66th Place Chicago 38, Illinois 


Canadian inquiries should be addressed to ~~ 
Aluminate Chemicals, Ltd., $55 Eastern Avenue, Toronto, Ontario 


The Scientific Water Treatment for All Industry 
October, 1946—POWER PLANT ENGINEERING—Chicago, Ili. 
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rlELPFUL BULLETINS 


Answers to many operating and maintenance problems will be found in these new bulletins 
and catalogs. List paragraph numbers of those you want on coupon below, detach and mail. 


BOILERS, AUXILIARIES 


1 Gas Scrubbers and Coolers—Here is a 

four-page bulletin that tells about the com- 
pany’s line of gas scrubbers and coolers and tells 
how this equipment serves industry. Line draw- 
ings are used to show the flow of gases through 
the scrubber and also to show the manner in which 
gases and liquids flow through the multi-stage 
cooler. Operating principles of the various parts 
are described in detail and the units’ construction 
is outlined. Bulletin No. H-202. Peabody Engi- 
neering Co. 

2 Standardized Boilers—Bulletin 746 is a 

four-page catalog describing this new de- 

velopment in the company’s line of boilers—the 
Type M. Standardized Boiler is avai'able in 12 
models from 6,000 Ib. per hr. of steam to 17,000 
Ib. per hr. The bulletin presents cross-sectional 
views of the unit and describes the features. A 
chart is presentd to show the operating efficiency 
of the boilers. ‘How to Order’? information is 
also given. Springfield Boiler Co. 

3 Boilers—Bulletin No. 110, doscribing this 

manufacturer’s ‘‘Perfect Balance’’ Boilers, 

is a 4-pg. item and is designed to present capacity 
tables, dimensioned drawings and a full page cut- 
away wash drawing of the unit. John Phillips 
Badenhausen, Inc. 


4 Central Heating, Steam Distribution 
A case study of the Firestone Industrial 
Community at Akron, Ohio, in relationship to the 
central heating system installed is the subject of 
this new 8-page bulletin. Layouts of the piping 
system are included as are photos of the plant, 
the installation of the system and features of 
a steam generation and control. The Ric-Wil 
0. 


a Inserts for Condenser Tubes—This 8-pg. 
bulletin tells about this company’s metal 
inserts or wearing strips for inlet ends of con- 
denser tubes. It tells why condenser tube failure 
so often takes place and also points out, by 
means of explanatory text, diagrams and actual 
photos how these inserts help protect against this 
wear. A report of tests made by the Massachu- 
setts Institute of Technology is a part of the 
— Condenser Service & Engineering Co., 
ne. 
& Slag Removal—Bulletin 454 tells about 
this company’s product which was developed 
to remove hard slag and other combustion de- 
posits from tubes and other metal boiler surfaces, 
and from furnace refractory walls, by chemical 
means. It is pointed out that this vapor is blown 
into the furnace walls while it is in regular 
operation. Its use minimizes the necessity for tak- 
ing the boiler off the line to do the cleaning job 
manually. Gamlen Chemical Co. 


ELECTRICAL 


Free Tr f. D Here is 
_. @ clever demonstration chart (SA-900) 
which was designed to show how banked secondary 
transformers operate under overload or fault con- 
ditions. Transformer operation under various sys- 
tem conditions is indicated by means of a disc 
which turns to show operation of bimetals and 
signal lights as the load on the transformer in- 
creases. It shows the opening of contacts and 
darkened houses when the fault or excessive over- 
load is sectionalized. The reverse side of the 
chart discusses the advantages of the CSPB trans- 
formers in banked secondary systems. Westing- 
house Electric Corp. 
8 Fomulas and Charts fer Capacitor Work 
—On a sheet 22 in. by 16 in. this com- 
pany has prepared a chart for determining ca- 
pacitor kvar required to increase power factor to 
any desired value. Beneath the chart, on the same 
Page, are complete instructions on the use of the 
chart with a typical example worked out on a 
Miniature reproduction of the chart. On the op- 
posite side of the chart sheet are presented several 
formulas for capacitor application. Also presented 
in this same section is a table titled, “The Effect 
of Improving Power Factor on a 3 Phase Circuit 
in Conduit.” Capacitor equipment of the manu- 
facturer is shown on the upper part of the re- 
_ side of the sheet. Cornell-Dubilier Electric 
Ip. 





9 Varnish for Electrical Equipment—‘“How 
To Use DC 996,” is the title of this re- 
cently issued 4-page bulletin. The bulletin is de- 
signed primarily for man who rewinds and 
maintains electrical om and it contains 
Practical instructions on how to apply and cure 
_996, a silicone varnish which cures at ordinary 
baking temperatures and protects electrical equip- 


ment operating continuously at temperatures up 
to 350 F and which are subject to excessive 
moisture. Also included in the booklet are tables 
giving the properties and specifications for DC 996 
and a summary of the advantages resulting from 
use of this varnish for impregnating electrical 
machinery. Dow Corning Corp. 
10 Electrical Products—This 16-page letter- 
sized handbook of electrical products for a 
wide variety of industries has just been announced 
by this company. Well illustrated, the handbook 
describes eight classifications of electrical equip- 
ment ranging from a-c and d-c motors from % to 
50,000 hp to electronic heaters. For easy refer- 
ence the booklet tabulates characteristics of motors 
from % hp to 75 hp and describes the construc- 
tion and application of many types of motors 
built by the company. On motor control equip- 
ment, the booklet offers data covering the type, 
maximum horsepower, volts and description. Simi- 
larly, in describing the company’s line of of mul- 
tiple V-belt drives of constant and variable speeds, 
a table provides at a quick glance information 
relative to the type of sheave, number of grooves, 
belt sizes and horsepower best fiitted for a par- 
ticular purpose. Allis-Chalmers Mfg. Co. 
11 Mechanical Principles of Electrical Con- 
nectors—This is a ap illustrated book, 
(No. 466) printed in two colors, which has been 
compiled by this company to assist engineers, 
jobbers, contractors and industrial purchasing 
agents in acquiring an exact understanding of the 
design and function of these electrical connectors. 
Cut-away models and schematic diagrams are used 
to illustrate the descriptive matter. Factual anal- 
yses of the mechanics involved to achieve ample 
contact area and the permanence of high contact 
pressure are also presented. National Electric 
Products Corp. 
12 Induction Motors—Bulletin No. 720, 12 
pages, covers the company’s line of squirrel 
cage induction motors. Features of the unit are 
outlined and pages are devoted to the construc- 
tion details of the motors. Each of the construc- 
tion features is accompanied by a_ photograph 
illustrating the particular feature under consider- 
ation. Two pages are devoted to photographs of 
typical applications, The Louis Allis Co. 
1 Transformers for S dary B i 
How CSPB (Completely Self-Protected) 
transformers can overcome disadvantages of con- 
ventional banked secondary systems for improved 
service and reduced cost is explained in this new 
booklet B-3777. The 16-page booklet diagrams 
radial, network and conventional secondary bank- 
ing systems, as well as the new banked secondary 
method for obtaining protection with a completely 
self-protected transformer which contains a circuit 
breaker in addition to the one required for thermal 
protection. This arrangement eliminates secondary 
fuses, sectionalizes without taking transformers out 
of service, and makes it possible for a!l trans- 
formers to carry full capacity. The booklet ex- 
plains, with the help of schematic diagrams, how 
this transformer clears faults, indicates tripped 
breakers and gives load indication. Westinghouse 
Electric Corp. 





WELDING 


1 4 Electrodes and Welding Rods—A new and 

complete 64-page catalog of all the company’s 
electrodes and National oxy-acetylene gas welding 
rods has just been announced. Included are com- 
plete specifications, descriptions, identifications, 
physical properties, welding procedures and recom- 
mended ranges and sizes available in the comp'ete 
line of electrodes—mild steel, alloy steel, stainless, 
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hard facing, cast iron, etc. There are tab!es on 
the weldability of metals, appearance inspection 
of welds, electrode consumption estimating chart 
and definitions of welding terms. Hollup Corp. 


1 5 Welding Procedure Sheets—Two new arc 

welding procedure sheets have just been 
issued by this company. They are titled ‘Pro- 
cedure for Welding Silicon Bronze,” and “Welding 
Procedure for Beryllium Copper.”” The papers dis- 
cuss the recommended electrode, polarity and cur- 
rent, preparation and preheat, and detailed tech- 
nical data on the base metal under consideration. 
Ampco Metal, Inc. 


PUMPS, COMPRESSORS 


16 Centrifugal Pumps—Bulletin 240 is a 6- 
page folder describing the company’s single 
stage, double suction, Type DBL centrifugal pump. 
Features of the pump resulting from its construc- 
tion and engineering are described on the second 
page of the folder. The next spread presents a 
sectional view which is used to point out other 
advantages of the unit. Tables of metal specifi- 
cations and capacity ratings in gallons are also 
given. Warren Steam Pump Co., Inc. 
17 Pumps Bulletin—Bulletin D246 is a re- 
cently-issued, 8-page catalog which describes 
this company’s line of SCV pumps: The pumps 
are in use in the following types of service: cold 
water circulation, brine circulation, sprinkler sys- 
tems, pressure boosting, air conditioning systems, 
hot water circulation. The bulletin presents con- 
struction parts lists, shows how maintenance is 
a simple job, gives dimensional data, ordering in- 
formation and suggested specification form. Com- 
parisons with other types of pumps are made. A 
selection table, based on various services, is another 
feature of the booklet. Economy Pumps, Inc. 
18 The ABC’s of Turbo-Blowers and Rotary 
Compressors—The ABC’s of the company’s 
turbo-blowers, rotary compressors and vacuum 
pumps are explained fully in a 16-page book'et 
designed for student training. The book tells what 
these units are, how they operate and how to 
figure them. It is cleverly illustrated and shows 
the simple construction of the turbo-b!ower and 
tells why it is important that complete informa- 
tion be furnished to figure blowers correctly. Re- 
produced are curves depicting pressure volume, 
influence of water vapor on volume, and correction 
curves for volumes to maintain constant air weight 
with changes in temperature and barometric pres- 
sure. Allis-Chalmers Mfg. Co. 


INSTRUMENTS, CONTROLS 


19 Portable Pyrometer—Bulletin D602-4 is a 

four-page issue which tells about this com- 
pany’s portable pyrometer line. Full details per- 
taining to the new lance pyrometer are given and 
also for the portable pyrometer kit. Specifications 
for the proper selection of extension holders, 
adapters and thermocouple tips are listed in chart 
form. Wheelco Instruments Co. 


20 Oil Measurement, Control—Accurate meas- 
urement and control.of heavy fuel oil by 
means of the “Transometer” is the subject of 
this 4-page bulletin. It is pointed out in the 
bulletin that the ‘Transometer’” makes possible 
control, integration, remote indicating and record- 
ing of this hard-to-handle fuel. Three applications 
of the “Transometer’—Combustion Control, Fur- 
nace Atmosphere Control with Alternate Fuels, 
and Furnace Atmosphere Control with Two Fuels 
Used Simultaneously—are pictured with line draw- 
ings and are explained briefly. A description of 
the unit itself is given and operating characteristics 
are outlined. Askania Regulator Co. 

(Continued on page 54) 
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21 Water Gages Bulletin—Bulletin E is a 
recently-issued catalog of the company’s 
line’ of water gages for stationary, marine and 
locomotive boilers and for use on tanks. The bul- 
letin is filled with compact information—tabular 
material, photograph and description—of dozens 
of different water gages. Descriptive data is con- 
densed and easy to follow and the illustrations 
point out many of the listed features. Ernst 
Water Column & Gage Co. 


22 Instruments In Industry—This is a four- 

fold broadside telling about the company’s 
line of instruments and instrumentation engineer- 
ing and service throughout the country. Pictured 
and described are automatic controllers, flow 
meters, recording thrmometers, electric recorders, 
pH recorders and controllers, oe and many 
other instruments and controls. The Bristol Co. 


2 Process Controls—Instruments and con- 

trols for the process industries is the sub- 
ject of this recently-issued four-page Bulletin No. 
17. Process controllers, control components, meas- 
uring components and instrument combinations are 
briefly described and illustrated. Application data 
such as sizes, pressure standards and ranges are 
listed for the various components. Typical control 
systems of both the single and multiple element 
= are illustrated aud described. Bailey Meter 
0. 








24 Bulletin on Tach s—=Bulletin $1400 

describes the company’s line of tachometer 
recorders and indicators. Twelve pages are in- 
cluded in the bulletin which presents a complete 
description of the potentiometer-type tachometer 
together with a description of the millivoltmeter- 
type indicating, and strip-chart recording tacho- 
meters. Outstanding features of the booklet are 
complete wiring diagrams, application data and 
details of a typical installation. The Bristol Co. 


25 Diaphragm Gage Bulletin—Straight line 
_ diaphragm gages for stationary and marine 
service are described in Bulletin 24A issued by this 
company recently. A complete description of the 
many features of gage are given and line 
drawings and photographs illustrate the described 
points. Tabular material describing gage and drill- 
ing dimensions and standard scales in inches water 
column are presented. Ellison Draft Gage Co. 


DIESELS 


26 Diesel Electric Sets—A new booklet titled, 
: Caterpillar Diesel Electric Sets,’”’ features 
picture stories of the sets in operation and, at the 
same time, tells about the features of the units. 
Twenty pages are included in the book and they 
cover six different models. Typical installations 
for communities and small industries are briefly 
described and pictured. Details of construction 
and features of operation and economy are covered 
in the last several pages. Caterpillar Tractor Co. 


27 Marine Diesel Engines—Marine-type Die- 

_. sel engines are described in Catalog 173 
which was issued recently. There are 22 pages in 
this catalog. Six different models are described 
and illustrated on the first six pages of the folder. 
Next, there are two pages which show photographs 
of typical installations of these Diesel units. 
Three more models are described on the following 
three pages and then detailed descriptions of fea- 
tures common to all nine models are considered. 
A full-page table of ratings and dimensions is 
presented on the last page of the catalog. Enter- 
prise Engine & Foundry Co. 


28 Flexible Pipes for Diesel Installations— 
. Bulletin 71 is a recently-issued piece of 
literature, containing 8 ges, which describes 
the use of this all-metal flexible hose for exhaust 
and supply lines for Diesel installatioss. Typical 
installations, ashore and afloat, using the hose are 
pictured. Tables of tube sizes, bending radii, 
weight, length, etc., are presented for fuel oil 
and starting air lines, for lubricating oil and cir- 
culating water lines. The safety, ease of installa- 
— = takedown - _ a when used as 
exhaust pipes is explained. Pennsylvani: i 

Metallic Tubing hog “i een 


29 Diesel Operation Book—There are 116 
, pages in this recently-issued book titled, 
“Diesel Operation, Fuel and Lubricants.” The 
book is crammed full of up-to-the-minute informa- 
tion. The following chapter headings will give 
some idea of the scope of the contents: Diesel 
Fundamentals, Diesel Engine Performance, Bear- 
-ing Lubrication, Supercharging, Air Compressor 
Lubrication, Selection of a Diesel Fuel, Bearing 
Difficulties, Ring and Cylinder Wear, Fuel Injec- 
tion Maintenance, Trouble Shooting Guide, and 
many others. The book is well illustrated and 
has many tables for reference. The Texas Co. 


WATER CONDITIONING 


30 Clarifying and Softening Water—This 8- 

. page catalog titled ‘‘Reactivator for Clari- 
fying“ and Softening Water by Upward Sludge 
Filtration,” was issued recently. The first part 
of the booklet tells how the reactivator works and 
how the sludge blanket is kept in control so as 
not to flow out with the clarified water. Line 
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diagrams illustrate the principle of operation. Two 
pages are devoted to a sectional diagram through 
a reactivator and the accompanying copy tells 
about the unit’s features. Actual installations are 
pictured and described. Graver Tank & Mfg. Co., 
Inc. 
31 Basic Water-Softening Methods—This new 
water softening booklet describes basic 
water softening meth for industrial, institu- 
tional, and municipal use. The water softeners, 
ion-exchanging type, are of both pressure and 
gravity types which feature automatic equipment 
to control backwashing, brining and rinsing proc- 
esses. The Permutit Co. 


LUBRICATION 


32 Lubrication Handbook—This 16-page lub- 
rication chart is a veritable handbook on 
the lubrication of American Diesel engines— 
stationary, bus and truck, tractor and railroad, 
and marine. Names and models are given and the 
lubricants recommended for winter and summer 
operation are listed in tabular form. The Texas 
Co. 
33 Lubrication Handbook — Well - illustrated 
service handbook describes Lubriplate lubri- 
cants and their application on shafts, ball and 
roller bearings, chain drives, gears and other ma- 
chinery. Also tells how to use Lubriplate for rust 
proofing engine parts, piping, fittings, tanks, etc. 
Fiske Refining Co. 


MECHANICAL TRANSMISSION 


34 V-Belt Drives—=“How the Dominant Drive 
Speeds Production,” is the title of this 16- 


page illustrated booklet. The booklet does not 


go into engineering details of the multiple V-belt 


drive; instead, it presents the results of these 
engineering features in terms of operating advan- 
tages to users. Typical chapter headings are: 
“Delivered Horsepower,” ‘Drive Durability,” 
“Adaptability to Fluctuating Production Sched- 
ules,” ‘Savings in Man-Hours and Shop Space.” 
The booklet is especially valuable to executives 
and foremen responsible for efficient and economi- 
cal plant operation. Multiple V-Belt Drive Assn. 
3 5 Power Transmission Handbook — This 

Handbook AED-45 consists of 72 pages of 
closely packed information on motor mountings 
and belt drives. Tabular material—drive selection 
tables, dimension tables, installation instruction 
data, tables of sheave information, list prices and 
flat belt drives—is an outstandingly useful section 
of the book. e selection of special drives is 
completely outlined and explained. The book is 
well illustrated and arranged for maximum useful- 
ness and readability. The American Pulley Co. 
36 Drive and Conveying Digest—Catalog D-1 

is a 16-page digest, profusely illustrated, 
which gives pertinent information on drive and 
conveying chains and sprockets, finished steel 
roller chains and sprockets, silent chains and 
sprockets and flexible couplings. Exploded views 
of the chains and sprockets clearly show construc- 
tion and assembly. List prices, dimensions and 
weights are given in tables on single, double, 
triple and quadruple width roller chains and for 
silent chains. Drawings and tables of flexible 
couplings are also given. Union Chain and Manu- 
facturing Co. 


MISCELLANEOUS 


3 Steam Plant Data—*‘Dividends from Your 
Power Plant’’ is the title of an interesting 
booklet, telling in non-technical language what 
engineers and plant managers ought to know about 
— and boiler efficiency. Preferred Utilities 
‘0. Zz 
38 Flue Cleaner—The company’s soot and 
fire scale removing compound is described 
in this six-page folder. Results obtained from the 
use of this compound are described in the first 
part of the folder and then a list of the things 
which the company guarantees the material will 
accomplish are listed. Tables of dosage are pre- 
sented and another table shows losses due to soot 
and fire scale. Dominion Chemical Co. 
39 Handbook on Filters—This 48-page hand- 
book on filters covers the company’s entire 
line of industrial filters. Indicative of the scope 
of the book are some of the chapter headings: 
“What is Filtration Efficiency?” ‘The Filtration 
of Oil and Air for Internal Combustion Engines 
and Compressors,” ‘The Purification of Com- 
pressed Air for Engineering Industrial Purposes,” 
“Reducing Wear in Generating Station Machinery,” 
“Protecting Electrical Equipment from Dust Ero- 
sion,’ and many others. The book is well illus- 
trated with photos and wash drawings. Drico 
Industrial Corp. 
40 Convector, Radiation Bulletin — Bulletin 
246 is a 16-page booklet describing the 
company’s new, completely non-ferrous heating 
unit and additional enclosure types and _ sizes. 
Cut-away and installation photos and dimensioned 
line drawings which are accompanied by tables of 
dimensions assist in showing how the units should 
be installed. Installation procedure for each type 
of convector is given. Modine Manufacturing Co. 
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41 Expansion Joints Data Book—This {2- 
page catalog 268M covers the company’s 
line of expansion joints, anchor joints and low 
pressure-large diameter expansion joints. Presented 
in the booklet are complete engineering data, 
dimensional tables and specifications for these fit- 
tings. It also contains information on other 
products, recently developed, such as, offset, turbo 
and jacket joints and includes material on high 
temperature exhaust bellows and heavy duty 
Clinch-Lock bellows. A description of the com- 
pany’s engineering service is also presented, 
Magnilastic Division, Cook Electric Co. 
42 Flexible Tubing and Fittings—These two 
bulletins, G-6 and 90, cover the company’s 
high pressure flexible all-metal tubing, and metal 
hose and tubing for air, oil, steam, gases and 
volatiles and for any place “where leaks are 
fatal.” Bulletin 90 is an 8-page issue filled with 
diagrams and suggested installations. ‘Tough 
spots” where vibration, heat or movement may 
cause trouble are described and the bulletin shows 
how the tubing can overcome these problems. 
Tables of sizes are given. Pennsylvania Flexible 
Metallic Tubing Co. 
43 Pipe Pusher—Four pages are included in 
this bulletin telling about the company’s 
recently developed pipe pusher for pushing 3% in. 
to 2 in. pipes. Besides listing the features and 
advantages of the pipe pusher the bulletin tells 
how it operates and shows various photographs 
of the pusher in use. Construction Equipment Co. 
44 Dust Collecting—This 8-page bulletin goes 
into —— page on case studies of 
dust collecting an on the company’s equip- 
ment which is used to do the work. The simplicity 
of the dust tubes which do the work is pointed 
out and the ease with which these tubes are 
cleaned or changed is described with words and 
pictures. The bulletin is generously illustrated. 
American Foundry Equipment Co. 
Vibration Insulators—A new booklet on 
4 its line of Vibro-Insulators has just been 
issued by this company. The booklet gives an 
outline for the proper selection of vibration insu- 
lator for specific requirements and cites a large 
number of typical applications. A complete table 
of characteristics of each type of insulator adds to 
the usefulness of the booklet. Charts are presented 
which show inches of deflection on the insulators 
under various loads. The B. F. Goodrich Co. 
Vacuum Cleaners—Heavy Duty portable 
46 vacuum cleaners are described in this re- 
cently issued bulletin. The dangers of uncollected 
and uncontrolled dust are explained in the fore 
part of the booklet and the bulletin then goes on 
to tell about the vacuum cleaners—their construc- 
tion, operation and features. Line drawings and 
photographs aid the explanatory matter in giving 
a complete, clear description of the product. U. S. 
Hoffman Machinery Corp. : 
47 Insulation News—A new quarterly publi- 
cation, The Magnesia Insulation News, has 
just appeared with its first number. Its purpose 
is to serve as a medium between the makers of 
magnesia insulations throughout the industry and 
the users of the insulation. Uses and advances in 
the manufacture of magnesia insulation will be 
covered in this newspaper. It is to be distributed 
free of charge. Magnesia Insulation Manufacturers 


sn 
48 Floor Treatment—This new Specifications 
Book ‘“B” covers treatment for concrete 
and wood floors; it is divided into five sections 
as follows: 1. Integral hardeners—metallic types, 
including non-slip hardeners; 2. chemical hard- 
eners—-liquids which are swept or brushed over 
concrete floors; 3. concrete dye; 4. surface coat- 
ings—rubber base floor coating; transparent sealers, 
and non-slip mastic or covering; 5. wood floor 
preservatives, including varnish. The book con- 
tains both complete and “‘short’’ specifications, 
illustrations and descriptions of the product. Trus- 
con Laboratories, Inc. 
49 Fire Fighting—“How to Fight Fires and 
Protect Property,” is the title of a recently 
issued 24-page booklet, Catalog R-5827. This 
handy folder graphically explains and_ illustrates 
the latest techniques in fighting fire with carbon 
dioxide and other types of fire extinguishers. It 
answers, with photographs and diagrams, such 
questions as ‘‘What type fire hazards shou!d I 
recognize?” ‘How can I mobolize my fire de- 
fense?” ‘What is the correct spacing and bracket: 
ing height for various type fire extinguishers?’ 
Randolph Laboratories, Inc. 
50 General Catalog on Gaskets—This new 
catalog No. 303 gives a complete illustrated 
description of the company’s line of gaskets, both 
standard and special in various types of construc- 
tion and of different materials and metals. It is 
pointed out that this catalog describes a line of 
gaskets which covers all temperature and pressure 
requirements which are encountered in industrial, 
marine, chemical, petroleum and power plant ap- 
lications. In addition to the catalog material, 
aie gasket engineering reference tables are in- 


‘cluded; these show comprehensive data on sizes, 


shapes and temperature conversion together with 
other pertinent gasket information. United States 


asket Co. 
(Continued on page 164) 
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Investigation of Tube Failures 
Leads to Selection of Better Alloys 





The extensive field studies made by 
Bridgeport metallurgists, in cooperation 
with marine and power plant engineers, 
are playing an important part in lengthen- 
ing tube life and in laying the groundwork 
for improved operating efficiency. 

Service conditions, which are not gener- 
ally the same in two different localities, 
and often vary even in two similar con- 
densers in the same plant, are responsible 
for excessive corrosion resulting in shut- 
downs and interruptions in the flow of 
power or vital production. 


In many cases, it is possible to select one 
or another of the existing condenser tube 
alloys which will best withstand given con- 
ditions. However, the subject of corrosion 
is a complex one, and each installation 
should be treated as a special case. 


Microstructure No Influence 
on Corrosion Resistance 


There has been no evidence presented to 
date which would indicate any direct re- 
lationship between microstructure (fine 
grain, coarse grain, non-uniform grain or 
cold worked structure) and service life. 

It has been thought by some that a par- 
ticularly fine grained structure was essen- 
tial to tube endurance. Because of the fact 
that the tubes in a condenser will usually 
show a considerable variation in grain size, 
it would follow if this were true, that the 
earlier failures would generally occur 
among the coarser grained tubes, while the 
finer grained ones would show a compara- 
tive absence of them. Repeated exami- 
nations by our Research Department have 








failed to detect the existence of any such 
relationship. Numerous instances have 
been found in which the failed tubes ex- 
hibited the finer structures; 


Effect of Composition 


The addition of one or more alloying 
elements to copper produces alloys with 
varying degrees of corrosion resistance. 
For example, tin, silicon, aluminum, nickel, 
iron, zinc, arsenic, etc., added singly or 
in combination result in the standard con- 
denser tube alloys. These alloys vary 
greatly in their corrosion resistance to sea 
water, fresh water, polluted waters, hy- 
drogen” sulphide, ammonia, pharmaceu- 
ticals, organic or inorganic acids, salts and 
alkalies, as well as to stress corrosion. 

Generally, when it is possible to obtain 
all the facts in a given instance of long con- 
denser tube life or premature failure, some 
unsuspected difference in alloy composi- 
tion, water composition, or other factor 
will be revealed. It was only through lorg 
and careful studies that British condenser 
tube investigators discovered that arsenic 
in small concentrations is effective in pre- 
venting dezincification in -rass. 


Corrosion Research 


The research work which is constantly 
being carried on by Bridgeport’s labora- 
tory includes irvestigations dealing with 
the behavior of diferent metals and alloys 
when partly or completely immersed in 
various corrosive media such as sea water, 
acids, alkalis, etc. The data obtained when 
correlated with information gathered from 
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Tubing of two 7,500 sq. ft. Surface Condensers—Courtesy Allis-Chalmers Mfg. Co. 
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our field experience are helpful in the 
recommendation of existing alloys for 
specific conditions as well as in the de- 
velopment of new and improved alloys. 

It has been found, for example, that by 
the addition of a small percentage of an 
inhibitor to the solution, the corrosive 
action of an acid such as dilute sulphuric 
can be reduced to such an extent that no 
attack takes place even at the water line 
although similar samples in the same solu- 
tion but without the inhibitor will dissolve 
completely at the waterline in 212 months. 

Likewise, the addition of a small per- 
centage of alloying material may have a 
profound effect on an alloy’s resistance to 
certain types of corrosion. Such studies 
point the way to the development of alloys 
with increased corrosion resistance. 

In most environments metals tend to 
change into some more stable combina- 
tions, such as the metallic ores from 
which they were obtained. Moisture or 
water accelerates the return of the metal 
to metallic compounds. It is for this reason 
that we are generally more concerned with 
the corrosion of metals called upon to 
handle naturally occurring waters and in- 
dustrial solutions or liquors than with 
metals which are kept in a dry state. 

Much valuable data has been collected 
through the years on the service life of 
various condenser tube alloys used under 
many different types and conditions of 
operation. Naturally, close cooperation 
between the power plant operator, his own 
laboratory, if he has one, and the Bridge- 
port laboratory, pays off. Careful records 
covering the behavior of existing tubes 
and that of sample alloys will prove in- 
valuable when it is necessary to decide 
which tube alloy should be selected when 
retubing is in order. 

Many problems confront the operator, 
and our Laboratory is asked to help solve 
problems such as the following: 

Which alloy will give best results when 
retubing? 

How to increase corrosion resistance. 

How can heat transfer be improved? 

How to reduce effects of Biofouling. 

How to reduce dezincification. Pitting. 

How to resist impingement corrosion. 

How to prevent premature failure 
from cracking. 

How to resist corrosion from organic 
pollution. 

What effect will a certain amount of 
ammonia have on the steam con- 
densate? 

Is there a critical water velocity? 

What is life expectancy of tubes? 

Effect of pH on condenser tube life, 
and many, many others. 

Write for a copy of Bridgeport’s 112- 
page Condenser Tube Manual. Call our 
nearest office for any service we can render 
through our Laboratory or Technical 
Service Department. 
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Here are the benefits you get from 


BAILEY CONTROLS 


1. Fuel Conservation without decrease in output. 
2. Lower Cost Steam. 

3. Increased Safety for Plant and Personnei. 

4. Better Power Service. 


























Bailey Controls for boilers make the im- has extensive experience at tis com- 
portant factors of steam plant operation mand, which includes tests on thousands 
work together to insure ideal performance. of boiler installations, covering a wide 


range of fuels, furnaces and fuel burni 
In order that all of these factors may be 9 a eat pti 
equipment. He is in a position t 
regulated in harmony with each other — : : ° 
ou secure the m t ti 
and the load demand, Bailey Controls " ay a Soe 
: : from intelligent use of correctly selected 
are carefully engineered to the require- ! sat | 
and properly appli oi trol. 
ments of the units which they serve. per Spe Her contro 


Bailey Controls for boiler operation are 
described in Bulletin 15-C. Write for 
your copy to Bailey Meter Company, 
1040 Ivanhoe Road, Cleveland 10, Ohio 


—in Canada to Bailey Meter Company 


Bailey engineering service starts with 
the selection of suitable metering and 
control equipment and continues through 
the design, construction, calibration, in- 
stallation and final adjustment on the 


Limited, Montreal. 
job. Bailey field engineers are stationed 





in over thirty industrial areas throughout 
the United States and Canada for the FUEL CONVERSION 


S ee 
purpose of rendering prompt “on the If it becomes desirable or necessary to 


spot” engineering service without undue convert to another fuel, Bailey Controls 
traveling expense. can be adjusted easily to insure optimum 
results from the new fuel. 

















The Bailey engineer in your community 
G-26 


BAILEY METER COMPANY 


1040 IVANHOE ROAD ° ° CLEVELAND 10, OHIO 














> PRESSURE 

MBUSTION at 
pee WATER ° gern bat 
TEMPERATURE - FEE | 











October, 1946—POWER PLANT ENGINEERiNG—Chicago, III. 





October, 1946—POWER PLANT ENGINEERING—Chicago, Ill. 





loery Worth jor 15 Vears... 


THE BETZ INDICATOR 








has always been the policy of the Betz organization to publish 

and distribute informative literature pertaining to the many-sided 
subject of industrial water conditioning. As new developments occur, 
or as established practices are improved upon, we publicize the informa- 
tion. To date, we have offered more than 150 technical papers, bulletins 
and reference handbooks—all dealing with industrial water conditioning 
or some closely allied subject. 


Typical of these many publications is the Betz Indicator, which has been 
issued monthly—without interruption—for fifteen years. Each issue 
features one or more topics concerned with water conditioning or water 
analyses, in addition to other articles of universal interest to the engineer. 
The illustration for the cover page shows water in some form and is 
chosen from a selected group of salon photographs. From a modest 
beginning, circulation has now reached 15,000 copies—with mailings 
to every state in the Union, every province in Canada, and to many 
foreign countries. 


Yes, month after month after month the Betz Indicator is mailed to 
thousands of chemists, engineers, plant superintendents and others 
interested in the vitally important subject of water conditioning. If 
you, too, would like to receive it without cost or obligation, all you need 
do is make the request on your company letterhead. 


W. H. & L. D. BETZ + 4557 Worth Street « Philadelphia 24, Penna. 


BEIZ 


BOILER WATER CONDITIONING © COOLING WATER CONDITIONING © INDUSTRIAL WASTE TREATMENT 
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NEW EQUIPMENT NEWS 


The new equipment items in this section are identified by letters which precede the 


headings. When further information is desired regarding any of this equipment 
write this corresponding letter on the coupon in the Helpful Bulletins section, cut 
it out and send it to Power Plant Engineering, 53 West Jackson Blvd., Chicago 4, Ill. 


New Coil Winder 
Drive. Ideal Industries, Inc. 
announces a new coil winder drive, 
which is especially designed for frac- 
tional horsepower motor winding. 
Operation has been simplified to 
only two controls and a clutch in 
obtaining a speed variation of 41 to 
410 rpm. Turns are recorded by an 





Odometer type counter which is in 
full view of the operator. 


_ Driven by a % hp (1750 rpm) motor 
through a spur gear drive, maximum 
torque or pulling power is delivered 
to the winding head. These spur gears 
are carefully machined to assure 
smooth, quiet operation without ‘“‘back 
lash” or starting lag. 


The torque is 77 in. pounds at 
“fast” speed and 770 in. pounds at 
“slow” speed. At a speed of 41 rpm 
using an Ideal universal coil winding 
head, the drive will wind a 7% in. 
round coil of No. 6 AWG wire, or a 
16% in. coil of No. 9 AWG wire. 

Floor space required is 19 in. x 
20% in. Weight of drive is 250 lb. 


B Rotameter Lighting 


Device. A newly perfected, 
inexpensive lighting device for the 
new SK Univer- 
sal Rotameter 
has just been in- 
troduced by the 
Schutte & Koert- 
ing Co. Since 
many Rotame- 
ters are installed 
in poorly-lighted 
locations, its use 
assures easy, ac- 
curate readings. 
The device, a 
baked -enamel 
metal hood with 
narrow frontal 
opening, fits snug- 
ly against the 
back of the Ro- 
tameter tube and 
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directs a beam of light through the 
glass toward the operator. Thus rotor 
and meter scale are clearly outlined 
even when the metered fluid is semi- 
opaque in character. 

The lighting unit can be easily at- 
tached to any SK 250 mm length 
Universal Rotameter by means of a 
bracket furnished with each device. 
Push-button socket, 10 ft rubber- 
covered attachment cord and plug are 
included. It uses a 110-v tubular in- 
candescent lamp which may be ob- 
tained from any electrical supplier. 


C New Gages. The United 

States Gage Division, American 
Machine and Metals, Inc., announces 
the introduction of a complete new 
line of streamlined gauges in a mod- 
ernized design. 

The streamlines of the neutral gray 
case are heightened by a striking iv- 





ory-tened dial with contrasting red 
and black graduations. The company 
claims long life under adverse condi- 
tions for its new group of gages. 
They are said to have high quality and 
great durability. 


) Self-Balancing Po- 


tentiometer = Announce- 
ment of a new portable self-balancing 
potentiometer has been made by General 
Electric’s Meter and Instrument Division. 
Completely self-contained, the new instru- 
ment, called an “autopot,” is an electric 
device for converting small d-c voltages 
to measureable currents without appreci- 
ably overloading the measured circuit. 
Among the services to which the “autopot” 
may be applied are: telemetering, tempera- 
ture measurement, analysis of electronic 
circuits, as a source of constant current, 
and measurement of unbalance in bridge 
circuits and the drop across shunts where 
lead resistance is critical. 
Another feature of the self-balancing 
potentiometer is its flexibility. D-c volt- 


ages as low as 10 microvolts and up to 1 v 
can be measured with any indicating or 
recording instrument drawing up to 5 mil- 
liamperes and having a resistance of 1500 
ohms or less. Use of the unit also extends 
the range of conventional indicating and 
recording instruments so that they can be 





used for high-sensitivity measurement of 
low d-c voltages and direct currents. 

The autopot is completely self-contained. 
The 5 by 10 by 7% in. case houses the 
bridge elements, power supply, light source, 
and light-beam galvonometer. Assembled 
on a welded metal chassis, the unit weighs 
5 Ib. and is provided with insulated bind- 
ing posts for input and output connections. 

At balance, the current drawn by the 
input circuit is 0.01 microamperes. Output 
is 5 milliamperes full-scale for any input 
range and any output-instrument circuit 
resistance up to 1500 ohms. Ranges of in- 
put voltages are: 100 microvolts d-c full- 
scale to 1 volt d-c full scale, in decade 
steps obtained by standardized plug-in- 
type resistors. 

The potentiometer balances to +1 micro- 
volt; over-all accuracy depends upon the 
output instrument used. Response time is 
1 second on the 200-microvolt range, and 
less than 1 second on higher ranges. 


E Diaphragm Regulat- 

ing Valves 4 complete new 
line of single-seated, fully balanced dia- 
phragm regulating valves for process in- 
dustries and power plants has been an- 
nounced by Leslie Co. 

These diaphragm valves are made with 
cast iron, bronze, and steel bodies for 
steam, air or gas pressures up to 1000 psi, 
and are designed to be actuated by stand- 
ard pressure or temperature instruments 
or controllers using 20 psi air or clean 
water. 

Supplied as standard equipment with 800 
Brinell hardened stainless steel main valves 
and stellited seat rings, these single-seated 
valves provide equal or greater capacities 
than most double-seated regulating valves 


of the same size, and have the additional — 


advantage of being absolutely tight in 
dead-end service, thereby eliminating leak- 
age of fluid commonly experienced in most 
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... for better valve service! 


For production economy and efficiency, you must, of course, 
have good valves to begin with. That’s why maintenance 
men prefer Lunkenheimer longer-life Valves... 

correctly engineered, quality built, dependable. 
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STOCK ROOM 
FACILITIES 
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Yet in themselves even the best valves are not enough. 
A convenient source of supply and dependable 
service are equally important. 





Lunkenheimer Distributors, located in principal industrial centers, 
render a complete valve service that saves time, 
trouble and money. Trained, qualified representatives 


AID IN SOLVING are at your call to help with your valve problems. 
OPERATING AND 
MAINTENANCE PROBLEMS 





For better, experienced valve service, call your 
nearest Lunkenheimer Distributor. 
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“ A COMPLETE LINE OF BRONZE, IRON, STEEL, and CORROSION RESISTANT ALLOY VALVES, 
. 125 to 2500 LB. S.P.: BOILER MOUNTINGS, LUBRICATING DEVICES, AIRCRAFT FITTINGS 
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double-seated diaphragm regulating valves 
when in closed position. 

For temperatures over 450 F., steel dia- 
phragm valves are equipped with a newly 
designed ‘“Conden-Seal” cooling bonnet 
that offers a large radiating surface, and 





the usual feature of a reservoir of con- 
densate to aid in keeping the stuffing box 
temperature down. 

These diaphragm valves, designated as 
Classes D-1 (cast iron or bronze) and DS-1 
(steel) ore normally supplied with the 
valve below the seat in closed position, 
opening with diaphragm pressure. How- 
ever, by use of a new type reversing super- 
structure, the valve can be easily changed 
to a normally open below the seat posi- 
tion, closing with diaphragm pressure, 
without changing internal parts, removing 
main body from pipe line, or cutting valve 
stems. 


a Combination Welder 


Control Fully automatic con- 
trol of air oper- 
‘ated resistance 
welding machines 
is provided in 
Square D’s new 
Class 8992 com- 
bination control 
unit, designed to 
meet recently 
adopted NEMA 
Standards for 
resistance weld- 
er control. 

A Syncro- 
Break welder 
contactor and 
Safront se- 
‘quence-weld 
timer are both 
included in a 
single enclosure 
arranged to 
mount on the right hand side of the ma- 
chine with all control elements within easy 
reach of operator. More convenient adjust- 
ment, better appearance, less expensive and 
more flexible installation, and safer opera- 
tion are advantages presented by the manu- 
facturer. 

Combination controllers mount on the 
right hand side of the welding machine, 
placing the large calibrated dials on the 
front of the unit within reach of the opera- 
tor. Minimum time is required for chang- 
ing any of the several timing periods mak- 
ing up the automatic cycle. 





as 


Physical arrangement and dimensions 
are in accordance with the latest NEMA 
Standards based on suggestions and re- 
quirements of resistance welder manufac- 
turers and machinery users. 

Foot switch, pressure switch, no-weld 
switch and timer control circuits operate 
at 110 v and are isolated from the power 
supply to give the operator added safety. 
A metal barrier between contactor and 
timer sections of the enclosure eliminates 
any possibility of flash-over between the 
power and control circuits. 

Combination controllers are designed 
with a control circuit which may be either 
separate or common with the power cir- 
cuit. Solenoid air valve may be energized 
from either the power or control supply 
sources by simple reconnection. Standard 
controllers have tapped primary control 
transformers which can be connected for 
operation at 110, 220, or 440 v, 60 cycles; 
or for 380 v, 50 cycles. Other voltages and 
frequencies are available on special order. 


c Straight Line Draft 


Gage This recently improved 
draft gage has new ceramic translucent 
glass scales, described as straight and ever- 
lasting. Another feature is the gages’ non- 
parallax pointer which makes true read- 
ings possible regardless of elevation. To 
expedite diaphragm replacement the move- 
ment, diaphragm and scale are assembled 
in a unit frame which is quickly removable 





by removing draft gage connection, lock- 
nut and front cover. The diaphragm itself 
is reported to be a high power, free float- 
ing unit with a travel of from 8.4 to 17.5 
cu. in. at 1 in. pressure. To compensate 
for a smaller effective area of the dia- 
phragm at the bottom than at the top of 
the stroke, the pointer arm is set out of 
true counterbalance made possible by the 
straight line movement. Diaphragm fabric 
is made of fine mesh, pure silk cloth. Il- 
lumination of the gage is by a standard 
15 bulb, 115 v. For 220 v a 25 w bulb is 
furnished when specified. One light illumi- 
nates 5 pointers. Ellison Draft Gage Co. 


f New Heat Transfer 


Umit Development by The Bab- 
cock & Wilcox Co. of a new form of heat 
transfer unit, called the “pebble heater,” 
capable of heating gases above the operat- 
ing temperatures permissible in metallic 
heat interchangers, is described here. The 
principle involved consists of raising to 
high temperatures. a constantly moving 
column of pebbles made of a heat resistant 
non-metallic material, and then passing the 
gas to be heated through the interstices of 
the moving pebble column. 


C. L. Norton, Jr., Technical Director of 
the company’s Refractories Division, said 
that this unit has been successfully used to 
heat air to 2300 F. and steam to 1800 F. 

“For a long time,’ Mr. Norton said, 
“there has been need for a unit that could 
heat steam to higher temperatures than 
could be maintained in metallic heaters, 
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operate at moderate to high pressures, and 
maintain a uniform non-fiuctuating tem- 
perature of the heated steam. The pebble 
heater was developed as a result of these 
requirements.” 

“One of the first applications of the peb- 
ble heater has been for heating the air 
used for combustion of fuels,” Mr. Norton 
said. “By using highly preheated air, tem- 
peratures can be reached which have been 
generally considered to belong in the field 
of electric furnaces, and far exceed the 
temperatures required for melting steel.” 

The heater is described as consisting of 
two cylindrical chambers, one above the 
other, connected by a throat section of re- 
duced diameter. By filling the chamber and 
throat with refractory pebbles, permeable 
beds are formed through which gases can 
be made to travel. At the outlet of the 
bottom chamber, there is a mechanical 
feeder which controls the rate at which the 
pebbles are conveyed continuously back to 
the top of the upper chamber. The pebbles 
in the heater move downward at a con- 
stant rate during the entire operation. 

Fuel and air are burned in a combustion 
chamber, and the products of combustion 
flow through hot gas inlets into the top 
chamber and then upward through the bed 
of downwardly moving pellets and out the 
stack at the top. The heated pebbles pass 
through the throat section to the lower 
chamber. At a point near the bottom of 
the lower chamber, the gas to be heated is 
introduced. The gases pass through a screen 
to provide uniform distribution, then 
travel upwardly through the heated pebble 
bed and leave at a point near the top of 
the lower chamber. 
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All Drip and Drain Piping 


eee from the Complete Crane Line 

















EVERYTHING FROM... 


VALVES e FITTINGS 
PIPE e PLUMBING 
HEATING e PUMPS 











Drip lines should be erected with the same care 
that’s given to main steam lines. They’re part 
of each other; steam efficiency depends equally 
on both. Thus, for boiler piping especially, the 
complete Crane line is preferred because of 
these exclusive advantages: 


ONE STANDARD OF QUALITY 
ONE RESPONSIBILITY 
ONE SOURCE OF SUPPLY 


All the valves and fittings, in brass, iron, or 
steel—the pipe, fabricated piping and acces- 
sories you need to install a boiler—one order 
to your local Crane Branch or Wholesaler 
covers everything. One responsibility for all 
materials—Crane—simplifies and speeds the 
job. Crane uniform quality assures the uniform 
dependability you want in all boiler lines. 

Whether your needs be usual or unusual, 
Crane supplies them from the world’s greatest 
selection. And what Crane can do to give you 
better power piping, it can also do for all 
piping systems in your plant. 


CRANE CO., General Offices: 
836 S. Michigan Ave., Chicago 5, Ill. 


Serving All Industrial Areas 


4 Branches and Wholesalers 


(Right) AT THE HEAD OF THE CLASS 
for steam services — Crane 300-pound 
Alloy Steel Wedge Gate Valves. Supplied 
with Exelloy to No. 49 Nickel Alloy seating 
for steam, water, gas or air up to 850° F, 
maximum; with Stellite 
to Stellite, for steam up to 
1000° F.; and with Exelloy 
to Exelloy, for oil and oil 
vapor zp to 1100° F. 
Screwed, flanged, orweld- 
ing ends. Your Crane 
Catalog gives complete 
Specifications, 























FOR EVERY PIPING SYSTEM 
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j Diaphragm Valves 4,. 

nouncement is made by Kieley & 
Mueller, Inc., of a new line of Kontrol 
Motor Diaphragm Valves for pressure reg- 
ulators, pump governors, and diaphragm 
motor ‘control valves. 

These valves feature all steel diaphragm 
motor construction of great strength and 
light weight. The diaphragm casings are 





boltless, assembled with quick acting clamp 
rings. Diaphragms are molded reinforced 
neoprene. Unusually large effective dia- 
phragm areas combined with heavy, fully 
enclosed, heat treated springs, providing 
maximum power. 

Valve position indicators are furnished 
as standard. Valve bodies are of unusually 
high capacity, with unrestricted flow areas. 
Available in bronze, semi-steel, cast steel 
and special alloys. A wide variety of trim 
material may be supplied and quick open- 
ing, percentage V-port, and parabolic discs 
may be used. Discs are top and bottom 
guided and guide surfaces are ground and 
superfinished to provide minimum friction 
and maximum life. 


K Are Welder The newest ad- 
dition to the Hobart “Multi-Range” 
welder line is a Diesel engine driven arc 
welder of 300-amp capacity, especially 
made for use in locations where electric 
power is not available and a minimum op- 
erating cost is desired. 
Powered by a two-cylinder, unit-injection 
Diesel engine, that features oil cooling, dis- 









placement blower, fuel filtration and easy 
starting, this 300 amp welder will cut fuel 
cost considerably. This engine has a 4% in. 
bore and a 5 in. stroke, and is rated 47 
hp at 1450 rpm. 

Equipped with patented “Multi-Range” 
dual control and exclusive remote control, 
this new welder permits the operator to 
make fine volt-ampere adjustments right 
at the work, eliminating unnecessary steps 
from work to machine and back to work. 
Its 1,000 combinations of voltage and am- 
perage permits the operator to select the 
right arc intensity to suit any job. Other 
features of the welding generator includes 
separate excitation and two-way ventila- 
tion, for a smoother, more productive arc 
at all current values. 

The welding generator has a rating of 
300 amp at 40 v. Current range for weld- 
ing duty is from 20 to 40 v, 60 to 375 
amp. It is a single operator variable volt- 
age type, with 4 laminated main poles and 
four interpoles (commutating poles). Pole 
pieces are removable. This unit also has 
oversize, 4-pole exciter built in on main 
shaft that insures quick arc recovery and 
build up, and eliminates accidental polarity 
reversal. 


The engine controls are conveniently lo- 
cated alongside the generator control cabi- 
net. This panel carries a push button for 
self-starting, water temperature gage, oil 
pressure gage, battery ammeter, booster, 
and pull type control to shut down en- 
gine. Engine speed is controlled by a gov- 
ernor and idling device which automati- 
cally shuts down the Diesel engine to idling 
speed 12 to 15 seconds after the operator 
has stopped welding. To bring the engine 
to normal welding speed, the operator 
merely strikes an arc. When welding, the 
governor controls the engine speed without 
interference from the idling device. 


L Model 40 Controller 

Describing the Model 40 Controller, 
The Foxboro Co. points out that it repre- 
sents no departure in basic operating prin- 
ciples from those of the Model 30, intro- 
duced in 1942, but embodies improvements 





in design and construction. The Model 40 
replaces the Model 30 as the Foxboro in- 
strument recommended for control of tem- 
perature, pressure, flow and other variables 
in continuous processes, or others in which 
control requirements are exacting. 
Features of the Model 40 may be gener- 
alized as a simplification of design, with 
more sturdy unit construction, resulting in 
superior performance, easier and more 
flexible adjustments, and new convenience 
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in servicing, including the easy replacement 
or interchange of unit parts. 

The operating-panel feature of ‘“Stabi- 
log” control instruments is retained, and 
when the case door is open every dial, 
every adjustment knob, and every part 
normally requiring attention is immediate- 
ly accessible, without even the need of re- 
moving the chart. This advantage is one 
of particular importance when service ad- 
justments are made in the field. 


An outstanding characteristic of the 
Model 40 is its adaptability in changing 
from one type of control to another. Set- 
ting of the proportional band, from 0 to 
200 per cent or higher, is easily made by 
the turn of a thumb wheel. Reversal of 
instrument action is made in a like man- 
ner. The range*of reset is 500 : 1 and, al- 
though not considered critical, is a continu- 
ous adjustment. Elimination of the reset 
and derivative functions is extremely sim- 
ple, when desired. A much-improved ad- 
justing device permits zeroing the pen 
without realigning the control point. A 
new-type transfer switch enables the oper- 
ator to change from manual to automatic 
control, or vice versa, easily and rapidly 
and with no valve motion. 


M Wire Strippers. This 
’ new model automatic wire strip- 
per has just been announced by Holub 
Industries, Inc. It is said to have 
been developed to meet a demand for 
a universal and flexible stripper for 
electrical workers on construction 





work, plant wiring or production. The 
tool strips from No. 10 to 22 solid 
or stranded wire, It clamps the wire, 
cuts the insulation and strips it—all 
in one operation. The lever or auto- 
matic feature prevents the jamming 
of wires and strands. Blades are 
renewable. 


N 1947 Umit Heater 


Lime _ To help engineers and 
contractors meet the varying requirements 


-of today’s complex heating needs, an en- 


tirely new postwar line of propeller unit 
heaters has just been announced by Modine 
Manufacturing Co. The new line features 
three distinct types of units with a total 
of 47 basic capacities. To the conventional 
horizontal and vertical delivery types there 
has been added a powerful new, draw- 
through unit which provides horizontal 
discharge of heated air over an extra-long 
range. 

Known as the “Power-Throw,” this type 
has specialized applications and may be 
used alone, or in combination with the 















































































"Processes: 
oi "FOR WATER 
_ CONDITIONING 
Removal of 


- Hordaesd, ‘Turbidity, Color, 


Odor, Taste, tron, Silica, Oil, 


_ Total Dissolved Salts, Oxy- — 


_ gen, Other Gases 


: doo OTHER LIQUIDS 
Removal of 


Undesired Impurities from _ 


Syrups, Juices and Chemi- 
cal Solutions 


Recovery of 


Volecble: Substances from 


Solution or Suspension 


- Products 


Chemical Products and Me- 


chanical - Equipment for 
Water Conditioning for 


Household, Industrial and — 
: Municipal Use; also for Con- o 
—_ of Other Liquids: — 


- Cation and Anion : 


ton Exchange Equipment 
Demineralizing Equipment 


















- Remember 
this trademark 


& 





when you have a 


WATER 


CONDITIONING 
PROBLEM 


means... 


——— 


Authoritative Advice... 


because offered by recognized lead- 
ing water-conditioning experts and 
pioneers, with more than a quarter 
century of experience in this field. 


Impartial Recommendations... 


because LIQUON Processes and 
Equipment are not limited in scope 

. they include every process and 
every type of apparatus for soften- 
ing, demineralizing and clarifying 
water and other liquids. 


Complete Service... 


because the LIQUON organization is 


prepared to analyze your specific 
problem and to furnish the ion-ex- 


change materials, process and entire 
treating system to meet your par- 
ticular requirements. 


Most Effective Results... 


because LIQUON methods, mate- 
rials, and apparatus are the most 
modern in the art, and each installa- 
tion carries an overall guarantee of 
performance. 


It will pay you well to consult the 
LIQUID CONDITIONING engineers. 
Your request for advice and recom- 
mendations will not involve the 
slightest obligation on your part and 
may develop unexpected possibili- 
ties for improvements and greater 
economy in your water-conditioning 
operations. 


Lc-103 





LIQUID CONDITIONING CORPORATION 


423 West 126th Street, New York 27, N. Y. 
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other two types of unit heaters. All three 
types are available in standard models as 
well as in models designed to provide low 
outlet air temperatures when used on 
steam pressures of 30 lb or more. Models 
specifically designed for hot water appli- 
cation and for drying and processing jobs 
are also included in the new line. 

In constructional design, the new line of 
unit heaters incorporate such important 
improvements as the integral, all-brazed 
copper condenser. Copper tubes and 
headers are automatically brazed into 
rugged, pressure-resisting units under per- 
fectly controlled conditions of time and 
temperature. Copper fins are mechanically 
and metallically bonded to tubes. Bends 
in each tube absorb expansion strains. Cas- 
ings are acoustically insulated for quiet 
operation, and are Parker-Bonderized for 
rust protection before being painted. 


Packless Expansion 


Joint = The MagniLastic Divi- 
sion of Cook Electric Co. announces its 
new Anchor Joint, latest in its line of 
packless expansion joints. The Anchor 
Joint combines rigid anchoring of piping 
at accessible points, with allowance for 


unequal thermal expansion and contraction 
on either side of the anchor point, due to 
differences in pipe length, ambient temper- 
atures, exposure, etcetera. This is accom- 





plished by varying the number of bellows 
flanges on either side of the anchor base 
to accommodate each condition encoun- 
tered. Where severe hydraulic surges with- 
in piping occur, Anchor Joints also mini- 
mize the transmission of shock to fittings 
and adjacent structures. 

These joints are made for standard pipe 
sizes from % in. to 24 in. The expansion 
flanges are supplied from any one of the 
standard MagniLastic 25 Ib, 55 Ib, 150 lb, 
400 lb, or 1000 Ib seres, to accommodate 
all pressures from vacuum to 1000 lb psi. 
Joints of stainless steel, monel, inconel and 
copper cover all commonly-met corrosive 


conditions. Temperatures handled range 
from—300 F to 1600 F. A variety of 
standard fittings such as elbows, tees, ells, 
Y’s, etc. can be incorporated into Anchor 
Joints to make a single, compact, acces- 
sible unit. Welding ends, as shown in the 
accompanying photo ,are regularly sup- 
plied, with pipe flanges and inner linings 
optional. 


Fast-Setting Wood 


Glae Anew cold-run, fast-set- 
ting resin wood glue, “Wood-Lok,” has 
been developed for joint assembly opera- 
tions by National Adhesives. 

Wood-Lok is the only type of resin glue 
that can be handled and machined after 
20 to 30 min clamping time, instead of 
the usual six to eight hours. Exhaustive 
tests in National’s laboratories and two 
years’ use and study in a wide variety of 
wood-working applications in the field, 
show it produces a strong, resilient bond 
unaffected by humidity changes. 

It is cold-run; therefore, its bonding 
quality is never weakened by constant 
heating. It is a liquid, ready for use. 
Nothing has to be added, soaked or heated. 
It does not harden in the pot. Its char- 
acteristics never change during shipment, 
application or use. Its storage and work- 
ing life is months, not three to four hours, 
Wood-Lok has no odor. It eliminates 
“chilled” joints; there is no need to heat 
the glue or wood, or to heat the room 
above a comfortable working temperature. 
It never embrittles nor forms a rock-hard 
abrasive film to dull saws and knives. And 
its fast setting speed shortens assembly 
lines and frees working space. 


0 Geared Pipe Thread- 


er A quick-setting workholder and 
new balanced loop handles are two innova- 
tions on the new 4P geared pipe threader 
announced by the Ridge Tool Co. The 
quick-setting workholder affords an ad- 
vantage in enabling a worker to set the 
threader exactly to size before being placed 
on the pipe; once on the pipe only one 
screw needs to be tightened to hold it se- 
curely. All bushings have been eliminated. 
The balanced loop handles on the enclosed 
gear case prevent slipping or tipping over, 
making it easy to pick up and put straight 
on the pipe, and easy to carry with one 
hand. 

The manufacturer also claims economy 
of operation by virtue of a twin-anchored 
drive shaft that turns in oilless bronze 
bearings. No oil is needed. The gear is 
fully enclosed, packed in grease, protected 
from dirt and wear. 

Precision made of steel-and-malleable, 








the new 4P is provided with four sets of 
five high-speed steel dies to cut clean, accu- 
rate threads, standard or tapered, drip 
threads and short nipples. A ratchet han- 
dle is provided with each 4P and a special 
design universal drive shaft is available for 
power drive. Production is said to be still 
limited, distribution through supply houses 
only. 


e Starters for Electrie 


Motors Electric Machinery 
Mfg. Co. announces 
a new line of “Hi- 
Fuse” polarized field 
frequency synchro- 
nous motor controls 
with current-limit- 
ing fuses. These 
general-purpaqse, 
high-voltage combi- 
nation starters are 
suitable for general 
installation in in- 
dustrial plants with 
high voltage serv- 
ice. They are usual- 
ly applicable with- 
out necessity of en- 
gineering analysis of 
short circuit cur- 
rents, yet provide in- 
terrupting capacity 
generally adequate for all except the larg- 
est distribution systems, The ‘“Hi-Fuse” 
control is a logical complement to the low- 
voltage combination synchronous motor 
starters which are universally used, provid- 
ing (1) disconnecting means, (2) short- 
circuit protection, and (3) motor overload 
protection. Furnished in voltage ratings up 
to 5000, with a current interrupting ca- 
pacity of 60,000 amp asymmetrical. En- 
closures available: NEMA Types 1, 1-A, 5. 


§ 300 Amp. Solenoid 


Starter To meet the de- 
mand for a larger starter with the sole- 
noid switch structure, Allen-Bradley Co., 
has developed the Size 5, solenoid starter. 
This new unit, .which has a maximum 
horsepower rating of 100 hp, 220 v and 
200 hp, 440-550-600 v, will replace the 
older Allen-Bradley, Size 5, clapper starter. 

All the features of the smaller Allen- 
Bradley solenoid starters are incorporated 
in the new Size 5 solenoid starter. Contact 
cleaning, filing, or dressing is avoided by 
the use of cadmium silver contacts. There 
are no bearings, pivots, or hinges. 

The double Break, cadmium silver con- 
tacts are totally encased in an arc hood, 
each pole of the switch having its indi- 
vidual arc chamber. Hence, when neces- 
sary, these starters can be closely grouped 
without danger of flash-over between 
switches. 

By employing the solenoid design, the 
size of the starter has been greatly reduced 
compared with that of the clapper-type 
starter which it replaces. At the same 
time, the wiring space is much increased, 
and the enclosure is attractively styled. 
Moreover, the arc-interrupting capacity is 
high. Currents of at least ten times the 
maximum horsepower rating are easily 
interrupted. 

The switch has only one moving part. 
Its construction is very simple and free 
from complicated mechanisms. Wiring is 
made easy by plainly marked, accessible 
terminals and by the ample wiring space 
between the starter and cabinet. The white 
enameled interior eliminates dark shadows 
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LOW COS? 


Bulletin No. 306 

: will give you in- 
Mh, formation on the 
Troy-Engberg 


Steam Engine. Bf 
', Shall we send 


TROY-ENGBERG 
STEAM ENGINE 


Thousands of Troy-Engberg Steam Engines have 
been operating for 10 to 20 years, even longer, 
without need of major repairs. This contributes to 
the exceptionally low power cost produced by 
these engines throughout industry. 

Why not investigate the advantages of using the 
Troy-Engberg Steam Engine in your plant? If you 
use steam for processing or heating and if you are 
operating such equipment as compressors, blow- 
ers, pumps, stokers, generators, etc... you have the 
setting for a profitable investment in low cost power. 


TROY ENGINE & MACHINE CO. 


Established 1870 
892 RAILROAD AVENUE e TROY, PENNSYLVANIA 
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and makes terminals and other details 
stand out distinctly. 

The starter is mounted on a self-insu- 
lated metal base plate, which may be 
mounted on any metal surface without 
extra insulation. It can be provided with 
or without an enclosure. The enclosed 
starter is available in the NEMA Type 1 
sheet metal enclosure for general purpose 
applications, as well as the NEMA Type 
4, water-tight and weatherproof; NEMA 
Type 5, for nonhazardous dust. 


T Contact Springs Etec. 

trical contact springs of beryllium 
copper are now being made by the Gibson 
Electric Co. The new beryllium copper 
contact springs are recommended for use 
where exceptional spring properties com- 
bined with high electrical conductivity are 
required. Beryllium copper has a modulus 
of elasticity of 18,500,000 as compared to 





16,800,000 for phosphor bronze and in ad- 
dition has better fatigue resistance. Its 
tensile strength, developed by heat treat- 
ment, is from 175,000 to 200,000 psi, 
whereas phosphor bronze has a tensile 
strength of about 100,000 psi. Its e'ectrical 
conductivity is 25 to 32 per cent IACS; 
that of phosphor bronze is 10 per cent 
IACS: 


U Fuel Oil Filters Three 

new sizes of Hilco Hyflow Duplex 
Fuel Oil Filters, for bracket mounting to 
Diesel engines, have been added to The 
Hilliard Corp.’s line of lubricating and fuel 
oil filtering equipment. The size units 








available make it possible to apply these 
fuel oil filters to engines ranging from 200 
hp to 10,000 hp. Duplex operation permits 
an uninterrupted flow of fuel to the engine 
. . . by turning the valve contro] handle, 
the flow of oil is directed from one side of 
the filter to the other. A feature built into 
these units includes made-up type throw- 
away filter cartridges with gaskets attached, 
so there are no loose parts. The filtering 
material is a specially-processed cellulose 
of very uniform density and so packed as 
to avoid the possibility of channeling. Fil- 
ter cartridges are all metal covered to avoid 
the possibility of migration of any filtering 
material. These duplex filters are being 
successfully used for filtering light and 
heavy fuel oil and they offer micronic 
filtering. 


y Speed Selector 4 jew 

development of planetary motion in 
which two standard cross-section V-belts 
and four variable pitch pulleys provide in- 
finite ratio, stepless speed from full down 
through zero and into full reverse at con- 
stant torque of two-horsepower capacity 
is jointly announced by Speed Selector, 
Inc., and The B. F. Goodrich Co. 

Speed Selector, Inc., designed and devel- 
oped the new V-belt control, known as the 
Variable-V-Planetary Speed Selector, while 
B. F. Goodrich, will merchandise the prod- 
uct along with its transmission lines. 

A slight change in the variable pitch 
pulleys of the Speed Selector brings a large 
change in output speed through the multi- 
plying action of the planetary mounted on 
the motor or driven shaft of the machine 


ORIVEN SHAFT OF 

MACHINE SUPPORTS 
SPEED SELECTOR. 
SHAFT REVOLVES AT 
400 R.P.M. MAXIMUM 
1N EITHER DIRECTION | 


PLANETARY ASSEMBLY 
REVOLVES AT 1100 R.P.M. 
INSIDE STATIONARY 
HOUSING 


on which it is used, eliminating need for 
special mounting brackets, or extra guards. 

In operation the Speed Se’ector system 
compares the ratios of two V-belt drives 
and applies the difference in speed to out- 
put shafts. With the ratios equal the dif- 
ference in speed and output shaft speed is 
zero. If the ratio of one drive is greater 
than the other the output shaft rotates for- 
ward at a speed proportionate to the dif- 
ference in ratios. If the ratio is less the 
output shaft operates in reverse in the same 
proportionate ratios. Speeds from 400 rpm 
to zero, forward and reverse can be ob- 
tained. 

All changes are made by a hand control 
wheel, which alters the pitch diameter of 
the center pulleys so that as one is in- 
creased the other is decreased and the 
change imparted to the outer pulleys by 
the wedging action of the V-belts. It is 
mounted on the input shaft of the driven 
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machine by a tapered collet. The wheel 
thus controls diameter of all four pulleys 
without use of springs or complex linkages. 

Frame construction of the Variable-V- 
Planetary is of lightweight aluminum with 
cast iron sheaves for long wear. Prelubri- 
cated, plastic seal, ball type bearings elimi- 
nate dirt and lubrication problems. Shafts 
and other wearing parts are hardened and 
ground to insure precision fits and long 
life. Natural ventilation is created by the 
revolving assembly inside the aluminum 
housing. The complete speed range is cov- 
ered by four and one-half turns of the 
control wheel, with remote controls avail- 
able. 


W Diaphragm Motor 


for Control Valves 
Illustrated is Fisher Governor Co. new re- 
verse acting diaphragm motor for control 
valves, Type 567. On this new top work, 
the sealing diaphragm construction enables 
reverse acting without use of a stuffing 
box. Other features include large dia- 
phragm area; long stroke action; enclosed 
spring, separate from pressure chamber; 
linear travel relationship to air pressure 
change; interchangeable with the com- 
pany’s direct acting Type T Top. 
Intended application of this diaphragm 
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motor is for pneumatic operating control 
valves where push down to close innner 
valve ‘construction is desirable, yet oper- 
ation requires valve air opened, spring 
closed—closes on operating medium failure. 

For field and general service, this top 
work allows the integra! top mounting ‘of 
Fisher’s Wizard Pressure Pilot or Time 
Cycle Intermitter directly on the valve. 
Pilot diaphragm assembly of integrally 
mounted unit is interchangeable with the 
upper diaphragm casing of this new top 
work. 




















LOSE stabilization of water level is one 
of the factors permitting this utility plant 
to operate a Combustion Engineering Type 
VU boiler at 85-86 percent efficiency, despite 
an operating cycle which includes dead shut- 
down for eight to fourteen hours each night. 
Because of hydro-electric tie-in, the steam 
station generates only the amount of power 
required by industrial customers in excess 
of that available from the hydro system. 
Rated capacity of the boiler is 100,000 
pounds of steam per hour, peaks of 120,000 
pounds per hour being carried for 30 to 45 
minutes. During night shutdowns, the only 
steam .generated is that bled through super- 








heater tubes to keep them at proper temper- 
ature. Throughout the operating day, water 
level is held within plus-or-minus one inch 
by fully-automatic COPES Flowmatic Control. 

The story is told in Performance Report 
Bulletin 455. Write for a copy—on your 
company letterhead, please. 


NORTHERN EQUIPMENT COMPANY 
1062 GROVE DRIVE, ERIE 6, PENNSYLVANIA 


Feed Water Regulators, Pump Governors, Differential Valves. 
Liquid Level Controls, Reducing Valves and Desuperheaters. 


BRANCH PLANTS: Canada, England, France 
Representatives Everywhere * 
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DESUPERHEATER... 


Here’s a desuperheater every bit as effective on light 
loads as at full capacity. No water dribbles into the 
steam line. There is complete atomization of the 
cooling water from zero to full load because the 
opening of the spray nozzle—not the pressure drop 
across it—is varied with steam temperature. A self- 
contained unit, as dependable as the COPES Feed 
Water Regulator. Write for Bulletin 405-A. 
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MASTER CONTROL... 


Remote control of reduced water or 
steam pressures, with single or multi- 
ple pressure reducing stations, 
is dependably accurate with the 
COPES Master Control. Adapted for 
excess pressure control in boiler feeding, 
where one or more turbine-driven pumps discharge 
into a common water header. Details on request. 
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Yarway Seatless Blow-Off Valves have become stand- 
ard in more than 12,000 boiler ‘plants because they 
eliminate a common source of trouble and expense with 
conventional type blow-off valve operation. 


This famous seatless design, first introduced by 
Yarway more than 35 years ago, has been constantly 
improved and adapted to meet modern service require- 


ments. Mechanical and metallurgical research in Yarway’s 





Wn 


own unique Steam Laboratory anticipates changing 


conditions . .. assures the finest in blow-off valves for 
today’s boiler plants. 

There is a Yarway Blow-Off Valve for every pressure. 
For complete details of valves for pressures up to 400 
psi., send for Bulletin B-424; for higher pressures ask 
for Bulletin B-432. 


YARNALL-WARING COMPANY 
114 Mermaid Avenue, Philadelphia 18, Pa. 
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WHAT LEADERS SAY— 





A Working Philosophy of 
Human Relations 


By DR. SAMUEL NOWELL STEVENS 


THE ECON- 

OMY of the 

United States is 

rapidly going on 

the rocks. Even 

the most wishful 

thinkers realize 

that we are face 

to face with an 

impending dis- 

aster. We are 

living off our 

economic fat 

and are losing 

weight fast. We have a national 

debt almost equal to the wisest esti- 

mates of our national worth, and 

more billions are going to be spent, 

given away and loaned in the near 

future. Small businesses are break- 

ing down and going to pieces at a 

rate significantly greater than that 

in any postwar or peacetime period 

in our history. New small businesses 

are dying aborning. Technological 

advances in all the industrial proc- 

esses are almost miraculous. Yet all 

the advances have not yet offset the 

increased margin of unit cost which 

is constantly forcing prices up, and 

choking off ever larger segments of 
a potential consumer market. 

If these trends continue, and it ap- 
pears that they are likely to, this 
giant of American power which has 
been the amazement of the world, 
will become a disintegrated and help- 
less weakling, the victim of all the 
parasites that have grown fat on its 
blood. 


In spite of the vast volume of pro- 
duction which is reported by the Fed- 
eral Government, a fair sampling of 
production records for the last month 
from more than a score of large man- 
ufacturing industries producing con- 
sumer goods reveals that production 
is still less than 60 per cent of the 
1939-40 basis, in spite of the abnor- 
mal increases in real wages which 
have been negotiated in all of these 
industries. If, in spite of technological 
advances, we still have to employ 130 
per cent of the people at 50 per cent 
to 60 per cent greater cost to produce 
as much per day, as was produced in 
1939-40, we can surely observe the 
way in which industrial anemia will 
be setting in. : 

It.must be clear to thoughtful peo- 
ple, that our problems are not tech- 
nological or scientific—they are not 


even material in nature. Our prob- 
lems have to do with the attitudes and 
purposes of men. Technology cannot 
ruin us, but human nature can. In- 
dustrial power cannot destroy us, but 
human frailty may. Never, in the 
long history of men’s struggle for 
security and for power, has man been 
in so much danger from himself, as 
now. Through intelligence, courage, 
and a not always too well-placed self- 
ishness, we have created a way of life 
that has become progressively more 
complex. The more complex it is, the 
more inter-dependent our economy 
and our world becomes. Solutions, if 
they are to be found, will be located 
in the resolution of economic conflicts, 
and in the integration of human prob- 
lems. 

We need a new philosophy of hu- 
man relations in industry, in Govern- 
ment, and in international affairs. 
There are fundamental conflicts in 
economic motives which have gotten 
us into trouble. We are driven by 
certain animal instincts, and moti- 
vated by certain animal fears. Long 
processes of social conditioning have 
overlaid the basic animal tendencies 
of human nature with a thin veneer 
of humanity. 

Always, there have been men wil- 
ling to pour their wealth out in a 
profligate manner to preserve some 
status quo, or status quo ante, which 
gave them special privileges in regard 
to the rest of the human race. The 
purely acquisitive theory of industry 


and business, which looked upon labor 
as a commodity to be bought and sold 
has, by no means, been abandoned by 
large groups of business leaders. 
When men who have been submerged, 
victimized or disenfranchized socially 
by men in power become, through or- 
ganization, powerful themselves, they 
tend to recapitulate the history of 
exploitation of which they wére the 
victims. 

Unless the controls of society can 
be specific, definite and strong enough 
to hold such tendencies in check, the 
only end that can be expected is a 
type of warfare in which the very in- 
struments of society are used for the 
successful achievement of the unsocial 
ends of the groups engaged in the 
struggle. 

This is the situation with which we 
are now confronted. The solution to 
our current social tensions in busi- 
ness and industry is not to be found 
by a reversion to a more instinctive 
level of action, which will merely 
breed further violence, but toward 
the development of new social con- 
trols that will deprive those recently 
triumphant in their ascendancy over 
their late enemies, of the opportuni- 
ties to revert to more primitive forms 
of revenge. 

In addition, through educational 
processes in management, in labor 
and in society in general, we must 
develop a philosophy of human rela- 
tions which realistically faces the 

(Continued on page 113) 





Dr. Samuel Nowell Stevens has just com- 
pleted his fourth year as president of Grin- 
nell College, Grinnell, lowa. He came from 
Northwestern University, where he was 
dean of the University College in down- 
town Chicago. 

He was born at Eastport, Md., in 1900, 
the son of Philip Thomas Stevens, U. S. N.., 
who commanded the naval experiment sta- 
tion at Annapolis. Graduated from Wes- 
leyan University, Middletown, Conn., he 
did graduate work at Johns Hopkins, Gar- 
rett Institute, and Northwestern, receiving 
the degrees of B.D. and A.M. in 1923, and 
that of Ph.D. in 1925. He served in the 
United States Army during the first World 
War. 

For six years he was president of the 
Evanston school board. He is a member 
of the American Association of University 
Professors, the American Psychology As- 
sociation, and the Illinois Association of 
Applied Psychology. He has done re- 


search in psycho-technology for national 
organizations and at present is serving as 
consultant to Anheuser Busch and Sunnen 
Products Co. of St. Louis, to Spiegel, Inc., 
of Chicago, and to the Meredith Publish- 
ing Co. in Des Moines. He has been in- 
terested in the problems of labor relations 
for many years, and in the past has 
served as arbiter for labor disputes and 
as an advisor on labor relations to both 
management and labor groups. He is now 
a public member of the Seventh Regional 
War Labor Board in Kansas City. He is 
the author of A. B. C. of Sales Results, 
Religion and Life Adjustments, General 
Psychology, and has contributed to nu- 
merous scientific and psychological jour- 
nals. 

These thought-provoking views ‘abor 
management problems are taken from a 
recent address by Dr. Stevens before the 
annual convention of the National Confec- 
tioners’ Association at Chicago. 
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Corrosion of Plant Equipment 
by Steam and Water-—I 


By DR. R.C. ULMER Technical Director, Industrial Department, E. F. Drew & Co., Inc. 





ONSIDERABLE CONTROVERSY 

is taking place regarding the rela- 
tion, if any, between corrosion and 
the cleanliness of the heating sur- 
faces of boilers; that is, the amount 
of scale present. From one viewpoint 
the presence of a small amount of 
scale appears to be desirable inas- 
much as this thin layer might be ex- 
pected to protect the metal from cor- 
rosion. In fact, there are many plants 
throughout the country, some of 
which are quite large, that actually 
make a practice of forming a small 
amount of scale on the tubes usually 
by initially filling the boiler with raw 
water each time it is drained. 

From another viewpoint, removal 
of the scale appears to be desirable 
since an alkaline treatment is gen- 
erally used for this purpose. The in- 
creased alkalinity may actually pre- 
vent the corrosion. In general it will 
be found, that where there is good 
scale prevention treatment, the cor- 
rosion problem will be slight or non- 
existent. 
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The fact that iron is very reactive 
when in contact with water and 
steam especially at high tempera- 
tures, is not generally recognized. In 
this respect, metallic iron has a tend- 
ency to revert to its natural state, 
namely the oxide form. If this proc- 
ess is controlled so that it takes place 
uniformly over the surface, no seri- 
ous corrosion will occur. The oxide 
film which forms prevents the metal- 
lic iron beneath from coming in con- 
tact with the water and consequently 
no further attack will occur. 

In considering the corrosion prob- 
lem, therefore, the various factors 
that will prevent this film from form- 
ing or that will interfere with its 
uniformity must be considered in de- 
termining the cause for corrosion and 
in determining means for its preven- 
tion the various methods: by which 
this film can be formed and/or main- 
tained in an adherent and uniform 
condition must be considered. 


Types of Corrosion 


Corrosion manifests itself in many 
forms. There are many borderline 
cases and it is very difficult at times 
to state just which type of corrosion 
has taken place. The following types 
of corrosion are those most com- 
monly encountered. 

1. UNIFORM ETCHING OR ATTACK— 
This type of corrosion usually takes 
place when the pH is low. The metal 
is then eaten away in much the 
same manner as by direct chemical 
or acid attack. 

2. PitTING—This type of corro- 
sion takes place especially when dis- 
solved oxygen is present. It is com- 
monly caused by electrolytic cell 
action especially of the concentra- 
tion type. Non-uniformity of the sur- 
face is also often a cause of this 
type of corrosion. 

3. GOUGING OR GROOVING—This also 
as with pitting is a located type of 
corrosion but instead of round pits 
being formed the corrosion usually 
takes place in the form of furrows 
or gouges. 

4. CAVITATION OR EROSION — This 
type of failure involves actual me- 
chanical disintegration of the metal. 
Corrosion is not necessary for its 
occurrence but usually accompanies 
it. The metal often has a burnished 
appearance. Corrosion product is 
seldom if ever present. 

5. EMBRITTLEMENT — This type of 
failure also may be considered as 
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corrosion since it involves a break- 
down of protective film by reaction 
with alkali. This type of corrosion 
is usually characterized by cracking 
and under microscopic examination 
corrosion of the intergranular type 
can be noticed. 
Causes of Corrosion 

Before considering the actual 
causes of corrosion the general 
aspects of the mechanism of corro- 
sion will be noted. It is a commonly 
accepted fact that chemical reac- 
tions occur at a more rapid rate the 
higher the temperature. Conse- 
quently there will be a greater tend- 
ency for iron to corrode to an objec- 
tionable extent the higher the steam 
boiler pressure, that is the tempera- 
ture. That this reaction may well 
become. serious is evidenced by the 
fact that serious rusting of iron oc- 
curs even at room temperature. 

Since iron is so reactive, what 
must be done is to separate the 
metallic iron and the water. This 
can best be done by establishing and 
maintaining a nonreactive film of 
iron oxide on the metal surface. 
This film is not of sufficient thick- 
ness to appreciably decrease the 
heat transfer but if formed uni- 
formly and in such a condition that 
it will adhere firmly to the metal is 
very effective in preventing corro- 
sion. This film may be formed by 
either of the following equations: 

1—Fe + H.O = FeO + Hz 

2.—3Fe + 4H2O = Fe,0, + 4H, 

Since the volume of the oxide 








Fig. 1. The sample shown above shows 
typical general etching or attack 
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General theory of corrosion that occurs in power plants and par- 
ticularly in boilers* ... Characteristics of various types of corro- 
sion ... Mechanism of corrosion and chemical reactions involved 
. - » Effects of acid and alkaline solutions . .. How surface condi- 
tion modifies corrosive attack . . . Effects of metallic deposit on sur- 
face ... Variation in attack due to temperature changes... 
Causes of embrittlement . . . Methods employed for preventing 
corrosion and embrittlement in modern steam power plants. 





formed is greater than the metal 
itself, the layer or film is very com- 
pact and further attack is difficult 
if not impossible. Once the presence 
of this film is thoroughly understood 
and realized then the effect of the 
various factors in causing corrosion 
is very easily understood by merely 
considering the effect of each on the 
film, especially the tendency to de- 
stroy the film. The following are 
the chief causes of corrosion: 


1. Low PH—The pH of the solu- 
tion may be taken as an indication 
as to whether or not corrosion is 
likely to take place. It may be con- 
sidered as the rate factor. With re- 
spect to the film of iron oxide on 
the surface of the metal, it is now 
commonly accepted that this film 
forms to the greatest extent and 
imperviousness at pH’s of 8.5 to 9.0. 
In general, however, any pH from 
7 to 11.5 may be considered satisfac- 
tory for operation depending on the 
temperature and the amount of cor- 
rosion, normally, will be quite low 
unless there is some accelerating 
factor present. It should be clearly 
understood that at low pH’s the film 
will dissolve by direct acid attack 
and that at high pH’s the film will 
dissolve by alkaline attack. At low 
pH’s the equation for the destruc- 
tion ofthe film is as follows: 

FeO + 2HCl] = FeCle + H2O 


At higher pH’s the equation is: 
FeO + 2NaOH = Fe(ONa)2 + H2O 


The effect of temperature is very 
important. At room temperature 
water having a pH of 7 to 9 will 
corrode very little. In the case of 
boilers, however, such a water would 
be very corrosive because of the 
fact that at higher temperature the 
rate of corrosion is much more 
rapid, that is, the metal is much 
more reactive. Consequently it is 
necessary to raise the pH to around 
10.5 to 11.5. This corresponds to 
about 20 to 200 ppm of sodium hy- 
droxide. See Table I. 

2. DISSOLVED OXYGEN—The amount 
of dissolved oxygen present usually 
determines how much corrosion ac- 
tually will occur. According to the 
electrochemical theory of corrosion 
when iron is in contact with water 


_— 


* This is the first of a series of three 
articles covering the above subject. The 
second article will deal with corrosion of 
feedlines, feed pumps, heaters and econo- 
Mizers. The third article will deal with 


corrosion of steam lines, superheaters and 
condensate lines. 





some of the iron dissolves and hy- 
drogen plates out of the solution 
onto the iron. Once the iron be- 
comes covered with a film of hydro- 
gen no more corrosion or solution of 
the iron will take place. It is here 
that dissolved oxygen enters the pic- 
ture in that it reacts with the hy- 
drogen and removes the film thus 
permitting the iron to come in con- 
tact with the water and more to 
dissolve. 

Dissolved oxygen also may influ- 
ence corrosion in another manner. 
As stated previously in order for the 








Fig. 2. Pitting on a boiler tube is shown 
in the above photo 





metal not to corrode it must be 
covered with a film of iron oxide. 
Actually a hydrated oxide is usually 


present. The following reactions 
may occur: 
1. 2Fe (OH)2 + 1/202 = FezOs + 
7 2H20 
or 
2. 3Fe (OH)2 + 1/202 = FesO4 + 
3H.2O 


If this attack were uniform no 
serious corrosion would result. In 
actual experience, however, the at- 
tack is not uniform because (a) the 
film and metal are not uniform and 
thus are more reactive in some 
points, (b) the temperature differ- 
ences and uneven flow over the sur- 
face may influence the rate of at- 
tack. Because of this uneven attack, 
pitting is the usual type of corro- 
sion from dissolved oxygen. 
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3. MAGNESIUM CHLORIDE—This type 
of corrosion occurs only where high 
magnesium waters are concerned. 
As this is usually true only of sea 
water this type of corrosion is usu- 
ally found only where sea water is 
used. As is commonly known the 
magnesjum chloride reacts with wa- 
ter to form hydrochloric acid which 
in turn destroys the film in much 
the same manner as low pH (1 
above). Magnesium chloride is very 
serious from the standpoint of cor- 
rosion inasmuch as the cycle is re- 
generative, that is more magnesium 
chloride is formed and the cycle 
continues. 

4, NONUNIFORMITY OF THE SURFACE 
—As mentioned above corrosion 
usually becomes localized because 
of some nonuniform condition on the 
surface. That is, corrosion must 
start some place and obviously it 
will start at the weakest point on 
the surface. In the case of new boil- 
ers some mill scale may remain on 
the tubes and it is -possible that a 
galvanic cell will be set up between 
the mill scale and the metallic iron. 
This may be especially serious if 
cracks are present in the scale in- 
asmuch as the attack will become 
concentrated on the exposed portion. 
A deep pit may result. Uneven boiler 
scale may cause the same difficulty 
as mentioned for mill scale. 

Sludge will have somewhat the 
same effect as scale inasmuch as if 
it is not deposited evenly, corrosion 
cells can be set up between the 
areas covered with sludge and those 
free of scale. Also circulation may 
be cut down appreciably under the 
sludge deposit and consequently 
there is a chance for the boiler wa- 
ter to concentrate. This concen- 
trated boiler water, especially the 
caustic in it, will destroy the pro- 
tective iron oxide according to the 
equation given above. 

Perhaps of minor importance but 
at least having some effect on cor- 
rosion are the following physical 
factors: 

a. Areas of different heat treat- 
ment in the steel. For example, an 








Fig. 3. Pitting is also shown on this piece 
of boiler feed trough 











annealed portion in contact with 
cold-rolled portion. 

b. Some potential will result be- 
tween areas having different tem- 
peratures and this may be sufficient 
to cause a breakdown of the cell. 

Although in general excellent re- 
sults may be obtained with certain 








Fig. 4. An example of grooving or gouging 


is shown in the section above 





coatings on boiler heat transfer sur- 
faces, yet some difficulties have been 
encountered because of the fact that 
these coatings are not always con- 
tinuous. If some bare metal is ex- 
posed through the coating it is 
obvious that corrosion will be con- 
centrated at this area. If coatings 
are to be used it is a good idea to 
apply them properly and to main- 
tain them in good condition. 

5. CoppeER—There has been much 
interest in recent years in the effect 
of copper on boiler failures. As feed- 
waters have become purer and tem- 
peratures higher and higher, there 
has been greater tendency for solu- 
tion of brass and copper to take 
place in the feedwater system. This 
happens especially in condensers and 
heaters and other heat exchange 
equipment. So long as the boiler 
water is alkaline there is little 
chance for this copper to deposit as 
metallic copper. At low pH’s and in 
certain areas where there is poor 
circulation, however, the copper may 
deposit and a galvanic cell may be 
set up between the copper and iron. 
Very serious corrosion may result 
in a short time once this occurs. In 
fact there have been instances where 
large pits developed in several weeks 
or months. 

In connection with the formation 
of copper, the acid cleaning of boil- 
ers should be mentioned. The acid 
dissolves the copper oxides which 
are present in the boiler usually as 
sludge. Copper in this form will de- 
posit on iron very readily when the 
solution is acid. In some instances 
after a boiler has been acid cleaned 
a continuous coating of copper on 
the iron surface of the boiler has 
been found. Calculations have indi- 
cated that enormous amounts of 
copper may be present in any one 
boiler. Although no serious corro- 
sion -has resulted in such boilers, yet 
this factor should be given careful 
consideration if boilers are to be 
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acid cleaned, especially since the 
copper can be removed before the 
boiler is put back into service. 

6. DISSOCIATION—This type of cor- 
rosion is normally found only where 
the metal is at abnormally high 
temperatures. This may be due to 
improper boiler design and/or oper- 
ation. In this respect certain areas 
of the boiler may have too high a 
heat transfer rate or there may be 
poor circulation. Either of these 
will cause the metal in contact with 
the water or steam to have a very 
high temperature. Under this high 
temperature condition the iron will 
react directly with the water as fol- 
lows: 

a. 3Fe + 4H2O = FesO, + 4 He 

In this type of corrosion the pH 
is also important inasmuch as it 
governs the effect of the film on the 
iron in preventing contact with the 
water or steam. Low as well as 
high pH’s cause the breakdown of 
this film and are objectionable. 

7. CAUSTIC EMBRITTLEMENT—There 
has been much controversy on theo- 
ries involved and means of preven- 








resulting from 


Fig. 5. Cavitation-erosion 
high pressure, high velocity flow of water 


through a slot. Note roughening in the slot 





tion of this difficulty. According to 
the presently accepted information 
on caustic embrittlement, in order 
for this type of failure to take place 
the following conditions must exist: 

a. Both caustic soda and sodium 
silicate must be present in the boiler 
water. 

b. These materials must be con- 








centrated to the order of 500 to 1,000 
times before caustic embrittlement 
will take place. About the only 
manner in which this terrific con- 
centration can take place is through 
a leak, for example in the riveted 
parts of older type boilers or around 
the tube rolls. 

c. Boiler metal must be under in- 
ternal or external stress. By this is 
meant stress resulting from cold 
working especially from bending 
forces such as those used to form 
the drum or from distortion of metal 
during riveting and erection. Ap- 
plied stress resulting from unequal 
expansion of contraction may be 
equally important. Stress resulting 
from operation or design, that is 
from steam pressure unless _ local- 
ized is not important. 

d. What is most important is that 
all of these conditions must exist 
at the same time for embrittlement 
to occur. That is, concentrated 
boiler water containing sodium sili- 
cate and caustic soda must be in 
contact with the metal when it is 
stressed. 

This problem of caustic embrittle- 
ment is rapidly becoming one that 
has to do only with older types of 
boilers, inasmuch as newer con- 
struction has eliminated most of the 
possibilities where concentration 
ean take place. 

Prevention of Corrosion 

In considering the causes of cor- 
rosion it should be stressed again 
that in practically all cases, for cor- 
rosion to take place the metal must 
come in contact with the water or 
steam. The obvious method for pre- 
venting corrosion, therefore, is to 
prevent the metal from coming in 
contact with the water or steam. 
The effort should be directed, there- 
fore, toward the formation and 
maintenance of a continuous and 
impervious oxide film on the metal. 

pH—As mentioned previous, pH 
has a tremendous effect on the con- 
dition of the film, that is, whether it 
will prevent corrosion or not. Low 
pH’s dissolve the film by direct acid 
attack and high pH’s have the same 
effect. Consequently the pH should 
be controlled so as to insure the 
minimum solubility of the film and 
as previously mentioned for boilers 
this is true when the pH is from 10.5 
to 11.5. The formation of this film 
may be aided by the use of a film 
type inhibitor, that is, an inhibitor 
which has a tendency to form an 





Table I—Attack of Iron by Water of Different pH’s at 590F (1418 psi) 
(From data of Berl and Van Taack) 


pH PPM HCl 
2 365.0 
3 36.5 
4 3.6 
5 0.4 
£6 0 
9 
10 
12 
11 
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iron oxide film on the surface. These 
inhibitors have the advantage that 
they will prevent corrosion even in 
the presence of dissolved oxygen. 
Organic colloids are often used in 
conjunction with these inhibitors. 
The colloids have a “plugging” ac- 
tion that makes the film more pro- 
tective. 

DISSOLVED OXYGEN—Also as men- 
tioned above the presence of dis- 
solved oxygen really determines how 
much corrosion will take place. 
Consequently the water should be 
maintained with as low a content as 
possible of this material. There are 
two general methods for accomplish- 
ing this: 

1. Deaeration—Everyone is quite 
familiar with deaeration at and 
around the atmospheric boiling point 
inasmuch as the air is merely boiled 
out of the solution. In recent years 
cold water deaeration has been cited 
and there have been questions in the 
minds of certain engineers regard- 
ing the difference between cold 
water and hot water deaeration. 
Actually there is no difference what- 
soever inasmuch as in both cases 
conditions are set up so that the air 
will boil out of the solution. It is 
merely more difficult to do this at 
low temperature than at high tem- 
perature. Consequently for sold 
water deaeration to be effective more 
emphasis must be put on atomiza- 
tion or breaking up of the water 
droplets so that the oxygen can 
escape. 

2. Oxygen scavengers—Even 
though deaeration may be very com- 
plete and only a trace of oxygen 
remains, this small amount of oxy- 
gen at high temperatures and pres- 
sures may be sufficient to cause seri- 
ous corrosion. Consequently it is 
often desirable to remove even this 
last trace of oxygen. For this pur- 
pose a “scavenger” is added to the 
boiler, or the feedwater is passed 
over something to remove the oxy- 
gen before it enters the boiler. These 
scavengers are fairly well known, 
namely sodium sulfite, iron, iron 
compound, tannins, etc. 

USE OF COATINGS, PAINT, ETC.—In 
general the parts of the boiler that 
can be coated with such materials 
are protected from corrosion but 
unfortunately the corrosion is usu- 
ally transferred to some other place 
which usually is more inaccessible 
than the part where the coating is 











Fig. 6. Typical 
caused by caustic embrittlement 


intergranular corrosion 








applied. Unless the entire surface of 
the boiler can be coated use of these 
coatings is of questionable value. 
Also as mentioned above there is 
danger of holes forming in the coat- 
ing and corrosion concentrating at 
these areas. The coating should be 
maintained in excellent condition if 
it is to be used at all, otherwise more 
serious corrosion may result then if 
the coating is not used. 

PREVENTION OF ADHERENT SLUDGE— 
With increased pressures and tem- 
peratures more and more attention 
has been focused on corrosion which 
takes place because of sludge forma- 
tion and deposition. It is now real- 
ized that straight chemical treat- 
ment, that is, merely softening of 
the water and the formation of the 
resulting precipitates namely cal- 
cium carbonate, calcium phosphate, 
calcium sulfate, etc., may lead to 
serious formation of deposits in the 
boilers, that is, these sludges may 
adhere even when circulation is 
considered normal. If circulation is 
poor, needless to say, deposition may 
become a very serious factor. In re- 
cent years considerable effort has 
been expended on the development 
of methods for maintaining this 
sludge in a fluid condition or at least 
for preventing its adherence to the 








Fig. 7. This shows a pit in a boiler tube. 
The shiny material is copper around the pit 





boiler metal. In general these 
methods have involved two princi- 
ples: 

a. The use of a coagulant. 

b. Use of a dispersing agent. 

Both methods have appeared to 
prevent deposition in certain in- 
stances. Since sludge may contribute 
greatly to carryover, however, it 
would appear that coagulation by 
which the sludge content is decreased 
is to be preferred to dispersing. This 
statement is based upon the fact 
that as the sludge is coagulated it 
will settle out into the lower por- 
tions of the boiler where it can be 
blown out. If a dispersing agent is 
used, the sludge remains throughout 
the boiler and serious carryover may 
result. This leads to excessive blow- 
down to maintain the solids at such 
a low concentration that no carry- 
over will result. 


With respect to developments 


along the line of coagulation, in re- 
cent years these have been mostly 
of an organic and also of a colloidal 
nature. 


These materials are suffi- 





ciently stable to be used at high 
temperatures and pressures. 

PROPER DESIGN—Under this heading 
also should come proper operation, 
inasmuch as many boilers are de- 
signed properly but not operated 
properly. Improper water level may 





L' 





Fig. 8. An exceedingly bad case of scale. 
This may lead to overheating and reaction 
of water and steam with the tube metal 





lead to overheating of tubes and ex- 
cessive corrosion from overheating. 
Also in recent years a lot of attention 
has been focused on design of boilers 
from the standpoint of the elimina- 
tion of poor circulation and over- 
heating. To determine when this is 
occurring or especially when the 
metal is reacting directly with the 
water or steam by dissociation, 
hydrogen tests are usually made on 
the steam. 

These tests may be conducted in a 
variety of manners depending upon 
the accuracy and the continuity of 
the record required. For example, 
the steam may be condensed and 
passed through a bubbling tower 
where the hydrogen can be collected. 
If this method is used tests should 
be made to determine whether the 
gas collected is actually hydrogen as 
considerable nitrogen may be pres- 
ent in the water also. 

If a continuous record is desired 
hydrogen recorders are now avail- 
able that will give the amount of 
hydrogen present in the steam and 
water. If such a recorder is avail- 
able conditions can be varied in the 
boiler especially with respect to 
boiler water treatment so as to ob- 
tain a minimum amount of hydrogen 
in the steam. Under this condition 
the minimum amount of corrosion 
will be taking place. 

In many boilers the feedwater is 
added near the bottom of the boiler. 
This permits the oxygen to react 
throughout the boiler. Far better 
results are obtained if the feedwater 
is added near the top of the boiler 
when the oxygen passes off with the 
steam. 

PREVENTION OF EMBRITTLEMENT— 
Before taking serious steps to treat 
the water to prevent embrittlement 

(Continued on page 91) 
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Power Plant Services for 


3 New G-M Assembly Plants 


By F. L. EINBERGER Mechanical Engineer, Albert Kahn Associated Architects and Engineers, Inc. 


ECAUSE of the increased demand 

for automobiles, three General 
Motors Assembly Plants are now 
under construction in various parts 
of the country. These plants located 
in Framingham, Massachusetts, Wil- 
mington, Delaware and _ Atlanta, 
Georgia will, in the near future, be 
assembling Buicks, Oldsmobiles, and 
Pontiacs to satisfy the great demand 
built up during the war years and the 
anticipated market needs of the fu- 
ture. 

The boiler and compressor houses 
for the above mentioned plants are of 
steel and brick construction of modern 
design. Their outward appearance 
blends in with the general architec- 
tural style of the main assembly 
buildings and other auxiliary build- 
ings. Plenty of window area will as- 
sure good lighting and ventilation. 
Quarry tile is to be used on the op- 
erating floors for cleanliness and ease 
of cleaning. The boiler houses at 
Framingham and Wilmington are so 
designed that they can be readily 
converted from oil-burning to coal- 
burning plants or additional steam 
generating equipment installed by 
extending the buildings. 

Design of Atlanta Plant 

The power facilities at the Atlanta 
plant differ somewhat from those at 
Wilmington and Framingham be- 
cause of the milder Southern climate. 
It was found economically feasible to 
use individual natural-gas-fired space 








Power, steam and compressed air service for the Buick, Oldsmobile 
and Pontiac assembly plants now being built by General Motors Corp. 
at Atlanta, Ga., Framingham, Mass. and Wilmington, Del. ... At all 
three, pumping and storing industrial liquids an important problem ... 
No steam generating plant needed at Atlanta; heating by natural-gas- 
fired space heaters .. . Cooling tower for air compressor cooling water 
. .. At Framingham and Wilmington, three 60,000-lb-per-hr, 150-psi 
oil-fired boilers generate steam ... Combination of motor-driven and 
steam-driven auxiliaries and air compressors gives operating flexibil- 
ity ... All exhaust steam at 10 psi used for space, oil and feed heating 





heaters at the Atlanta plant rather 
than steam heaters, thus eliminating 
the need of a central heating plant. 
Therefore, in place of the usual boiler 
house, there is a compressor and 
pump house, which also contains a 
1300-gpm cooling tower. 

Because of the absence of a steam- 
generating plant, the air compressors 
are motor driven. The compressor 
room contains three 1350-cfm and 
one 250-cfm motor-driven air com- 
pressors. .Each air compressor has 
individual air tanks and filter, after- 
cooler and air receiver; this permits 
any one or all to be in service at any 
one time. Cooling water to air-com- 
pressor jackets, intercoolers and after- 
coolers is supplied by a centrifugal 
pump from the cooling tower through 
a closed piping system. Compressed 


Fig. 1. General architects’ perspective drawing of complete General Motors BOP assembly plant at Wilmington, Del. Power plant at 


upper left 
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air at 100 psi is brought over to the 
factory by an overhead line. 
Cooling Tower 

An induced draft cooling tower is 
located on the roof of the compressor 
room. It. has a cooling capacity of 
1300 gpm of water from an inlet tem- 
perature of 100 F to an outlet tem- 
perature of 81 F, based on a wet bulb 
temperature of 75 F. The tower is 
divided. into three sections: one 
300-gpm and two 500-gpm sections. 

The 300-gpm section is used for 
cooling water for the air compressors 
while the two 500-gpm sections will 
furnish cooling water to the electric 
welding machines in the assembly 
building, the farthest point served 
being some 800 ft away. Two 500- 
gpm motor-driven centrifugal pumps 
furnish water to the welding ma- 
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chines at 40 psi through a closed pip- 
ing system. On the welding water 
return line in the compressor house 
is located a 1000 gpm motor driven 
centrifugal pump for returning the 
water to the cooling tower. This is 
shown in the cooling tower piping 
diagram, Fig 4. 

Pumping and Storing Industrial Liquids 

The pump room, which is a part of 
the compressor house, contains seven 
pumping units. These units will all 
be motor-driven, 25-gpm gear pumps 
for handling the following liquids:. 

1. Rear axle 4, Paint thin- 
2. Transmis- ner 
sion lube 5. Spirits 
3. Motor oil 6. Anti-freeze 
7. Gasoline 

The tank farm consisting of seven 
12,000-gallon steel storage tanks, for 
storing the above mentioned liquids, 
is located near the compressor and 
pump house. All tanks are horizontal, 
above ground and enclosed by a con- 
crete retaining wall. Tanks for stor- 
ing the viscous liquids are equipped 
with heating coils. All the industrial 
liquids will be brought in by tank 
cars. 

By a system of manifolding at the 
pumps, each pump will be used to 
unload a specific liquid from the tank 
car to its respective storage tank, as 
well as to pump from the storage 
tank to various points for use in the 
assembly. building. All pipe lines 
from pumps to assembly building are 
run overhead on a trestle along with 
the compressed air line. 

Boiler Houses at Wilmington and 
Framingham Similar 

The boiler houses at Wilmington 
and Framingham are similar in size 
and layout, although the makes of 
equipment installed at each plant dif- 
fer somewhat. The major difference 
in design is that, at Wilmington, a 
radial brick stack produces natural 
draft for the boilers, while at Fram- 
ingham induced draft fans with stub 
stacks supply the required draft. 
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Fig. 2. Diagram showing exhaust steam flow from steam-turbine driven equipment, 
Framingham and Wilmington power plants 


Therefore, a description of the Fram- 
ingham plant will also describe the 
Wilmington boiler house. 

Steam generating equipment con- 
sists of three 60,000-lb-per-hr water- 
tube boilers, oil-fired, with an operat- 
ing pressure of 150 psi. Other aux- 
iliary operating equipment in the 
boiler house consists of motor and 
turbine-driven boiler feed pumps, 
fuel oil pumps, forced and induced- 
draft fans, motor and steam-driven 
air compressors and a 180,000-lb-per- 
hr, open-type feedwater heater op- 
erating on a 10 psi back pressure. 


The nature of the steam load is 
such that all exhaust steam (10 psi) 
from auxiliary equipment in the 
boiler house can be used for heating 
in the factory or utilized in the boiler 
house in the feedwater heater or for 
heating fuel oil. All steam-operated 
pumps, compressors and turbines op- 
erate on 10 psi back pressure. 

How Flexibility Is Obtained 

Flexibility in operating economy is 
obtained by employing both steam 
and motor-driven equipment. Since 
a large part of the connected load is 
used for heating at 10 psi during the 


Fig. 3. General architects’ perspective drawing of complete General Motors BOP assembly plant at Framingham, Mass. Power plant at 


upper leit. 
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Fig. 4. Piping diagram for cooling tower 











List of Principal Power Plant Equipment at 
Atlanta, Framingham, Wilmington Assembly Plants, 
General Motors Corp., Buick-Oldsmobile-Pontiac Division 


ATLANTA 

Compressors and Aftercoolers.......... 3—Chicago Pneumatic Tool Co. 

1—Ingersoll-Rand Co. 
DOR AR ETA aU Sig NN AIO 5s 6 5 soo ono SAS artless See Viking Pump Co. 
industrial Liquid Storage Tanks.............. Graver Tank & Mfg. Co. 
DDI, TOWER: ois s 6:0 ss whie e's o0.0.00 Lilie-Hoffman Cooling Towers, Inc. 
ODMR TOWE! POUNDS § 66's 06:5 S560 sowsceesalesmeisione Ingersoll-Rand Co. 

FRAMINGHAM 

BOOMS iso sci scsasud er Combustion Engineering Co. 
Boiler Feed Pumps............... Worthington Pump & Machinery Corp. 
Feedwater Heater.............. Worthington Pump & Machinery Corp. 
Forced and Induced Draft Fans.....The Green Fuel Economizer Co., Inc. 
EO ee Oe ae aS eR ono ona coos Os. Elliott Co. 
Boller Meters and Controls... «6.6. 6.6 sos vec cies oes oo Bailey Meter Co. 
DINERO NIIT AD oo. 5a: e scars’ 010:cs0 isp 10 a cioveinesore vise Peabody Engineering Corp. 
Compressors and Aftercoolers..Worthington Pump & Machinery Corp. 
SERED ESAT A ANCNIG) POUNOS os 6.6: 6.0 0's are srewscs as mepowier Viking Pump Co. 
Industrial Liquid Storage Tanks.............. Graver Tank & Mfg. Co. 


Fuel Oil Pumps and Heaters....Worthington Pump & Machinery Corp. 
Warren Steam Pump Co. 


Fesdwater REGuiators «6.6.66 soe 50s coc secen Northern Equipment Co. 
Sootblowers (Air-puff, Automatic)..... Diamond Power Specialty Corp. 
WILMINGTON 
ONOIB his isis is sierese be ewes tae eee oom ewes The Babcock & Wilcox Co. 
Boer HObR PUM sos osc ih oa.606 Sesicineaciceoee Allis-Chalmers Mfg. Co. 
PEDO VCOT EIOMUOM sis 5 15.555 0: 50:15:04 0'S.e 010 sinvelavs.eiae otelsig sem Hoppes Mfg. Co. 
APPS EL DEAT FNUIR ooo ass 6 0's 16:6 00's ayers Cie'4 le :8 eels pestolaseione Clarage Fan Co. 
Jol) OTS SAO SR Oe TOS Cee re. D. E. Whiton Machine Co. 
SOUS DABtE TS BTN COMETOIG o.oo 5 5650: 5503 vinide. 50516 oherarete Bailey Meter Co. 
OS RNIN ios os a 5 his ave ose swicle biniersintseseerer The Babcock & Wilcox Co. 
Compressors and Aftercoolers.................005. Ingersoll-Rand Co. 
ee eC Ca eames. Geo. D. Roper Corp. 
Industrial Liquid Storage Tanks.............. Graver Tank & Mfg. Co. 
Fuel Oil Pumps and Heaters. ...Worthington Pump,& Machinery Corp. 
Boiler Feedwater Regulators................ Northern Equipment Co. 
BROWER iste pois Fe eirele se tion wroteon Diamond Power Specialty Co. 
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at Atlanta 


winter only, some motor-driven 
equipment in the boiler house was 
required for summer operation. This 
set-up permits all steam or any com- 
bination of steam and motor driven 
auxiliary equipment to be used, the 
exact combination to be determined 
by the steam demand. See Fig. 3. 

The largest supply of exhaust 
steam comes from the two steam- 
driven air compressors. These com- 
pressors exhaust approximately 
10,000 lbs of steam per hour each at 
10 psi, which is used for heating in 
the factory and boiler house during 
the heating season. In the summer, 
one steam-driven compressor will be 
run in conjunction with the motor- 
driven compressor, the exhaust steam 
being utilized in the feedwater and 
fuel oil heaters. As at the Atlanta 
plant, each compressor has separate 
air intake and filter, aftercooler and 
receiver. 

Cooling water for compressors will 
be obtained from the factory weld- 
ing-machine cooling water discharge. 
In place of the welding machines dis- 
charging their cooling water to waste, 
it is pumped through the compressors 
and aftercoolers before being dis- 
charged to waste. 

Fuel oil (Bunker ‘“‘C’’) is received 
in tank cars and unloaded by pump. 
Large vertical, steel storage tanks, 
above ground, (one-640,000-gal tank 
at Framingham and two 250,000-gal 
tanks at Wilmington) will assure 
ample fuel oil supply. The fuel oil 
is pumped to the oil burners at a 
pressure of approximately 200 psi 
and a temperature of 200 F. 

Efficient combustion is obtained by 
automatic combustion controls. These 
controls maintain the correct fuel- 
air ratio, and regulate the forced 
and induced draft fans, with steam 
pressure as the activating medium. 

Along with the combusion controls, 
recording steam flow meters, feed- 
water and flue gas temperature re- 
corders.and draft indicators will en- 
able the operating crew to run the 
plant safely and efficiently. 

Boiler water concentration is con- 
trolled by means of a continuous 
blow-down system. The blow-down 
is run through a flash tank and then 
through a heat exchanger. Any flash 
steam is piped back to the feedwater 
heater. Make-up water to the boilers 
is first put through the heat ex- 
changer for preheating before go:n7 
to the feedwater heater. Since the 
boiler makeup water is approxi- 
mately 25 per cent of the steam out- 
put, a substantial saving is obtained 
by the use of a continuous blow-down 
system. Chemical treatment is in- 
jected into the boiler feedwater line 
on the discharge side of the boiler 
feed pumps. 

Methods of storing and handling 
industrial liquids are similar to 
those at the Atlanta plant. 


















ci- 
it- 


Outages Reduced by 
Banked Secondary 
Operation of Transformers 


By ST. GEORGE TUCKER ARNOLD Engineering Department, Boston Edison Co., Boston, Mass. 





OR TWO YEARS the Boston Edi- — 


son Co. has had in operation in 
one of its suburban residential towns 
an experimental bank of four West- 
inghouse, 10 kva,. single-phase, 2- 
breaker, CSP type transformers. 
During this time, the operation has 
been without incident. There have 
been no openings of either the “main” 
or the “section” breakers and no pri- 
mary protective links have blown. 
Figure 1 shows the original primary 
and secondary layout with radial sec- 
ondary distribution. The secondary 
mains are 3 No. 4 or 3 No. 2 in size 
with a few sections of 2 No. 1/0 and 
1 No. 2. The approximate locations 
of the houses are indicated, and the 


‘letter “R” denotes an electric range 


customer. Of the 70 customers served, 
50 have electric ranges. The area was 
served by three 25 kva, single-phase 
transformers and by one half of the 
capacity of a 15 kva transformer. 
This capacity, 82% kva, had a maxi- 
mum, winter demand of 69 kva and a 
summer demand of 55 kva. 

Figure 2 shows the bank of four 
10 kva, 2-breaker, CSP transformers. 
To establish this bank, it was neces- 
sary to install only one 115-foot sec- 
tion of 3 No. 4 secondaries. Note that 
the secondaries form a complete ring, 
a desirable feature for the 2-breaker 
transformer bank. 

The locations of the transformers 
were carefully selected from a study 
of the loads on the four transformers 
in the radial setup and with due con- 
sideration to the location of range 


Use of transformers with self-contained circuit breakers on a banked 
secondary circuit not only reduces outages but also results in 
decreased investment. Banked operation also improves general 
voltage level . . . Decreased investment brought about because 
less transformer capacity necessary in banked arrangement than in 
radial .. . Increased system peak loss in banked scheme due to 
heavy overload ... Transformers loaded to 170 per cent capacity 





customers. The peak loads on the 
four 10 kva transformers during the 
Christmas week of 1943 were 16, 15, 
19, and 18 kva, a total of 68 kva. The 
loads indicate that the choice of loca- 
tions were satisfactory. 

Figure 3 shows the winter weekday 
load cycle for B-phase of the primary 
circuit. The 68 kva within the area 
being considered constitutes one third 
of the load on B-phase. An analysis 
of the daily load cycle at four seasons 
of the year indicates an annual yearly 
copper-loss factor of 17.3 per cent. 

The comparisons as shown in Table 
I are interesting. These indicate that 
there is 42% kva less transformer 
capacity in the banked scheme than 
in the radial. This is a significant 
saving in transformer investment. The 
banked transformers are loaded in 
the neighborhood of 170 per cent of 
rated capacity during the winter peak 
of about two hours’ duration. For a 
load of this type, the overloading of 
the transformer to 170 per cent of the 


name plate capacity is an economical 
practice provided the voltage supplied 
to the “end” customers remains satis- 
factory. The banked operation im- 
proves the general level of the volt- 
age. 

The banked scheme has 0.797 kw 
more system peak loss than the radial 
which must be evaluated against the 
saving in transformer investment. 
This increase in loss is due to the 
heavy overload on the transformers. 
The annual kilowatt losses are nearly 
equal for the two schemes notwith- 
standing the fact that the transformer 
capacity in the banked-secondary con- 
nection has been reduced over 50 per 
cent. 

Recording voltage charts for a 24- 
hour period were taken at six loca- 
tions in the area when the distribu- 
tion was radial and when it was 
banked. The charts show essentially 
the same average voltage for the two 
methods. The voltage improvement 
effected by banking the secondaries 





Fig. 1. The area selected for the banking experiment contained 
mostly the residential-type load with an unusually large percen- 
tage of electric ranges. Secondary distribution was radial 


— — — Primary 2400-Volt Circuit 
-———— Secondary 117/234-Volt. Three-Wire Circuit 
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Fig. 2. The same area as shown in Fig. 1 has been converted to 
banked secondary distribution using CSPB transformers with sec- 
tionalizing breakers integral within the transformer tanks 
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Fig. 3. Range and lighting loads combine 
on a late afternoon in winter to produce a 
typical short-time peak demand on the par- 
ticular phase of the primary feeder supply- 
ing the experimental bank. Because the 
-peak is of such short duration, the bank 
can be leaded considerably over its rated 
capacity 


was about equally offset by the addi- 
tional drop in the overloaded trans- 
formers. 

The chief objection to banking 
single-phase transformers is the pos- 
sibility of the transformers “cascad- 
ing” in case of a sustained secondary 
short circuit or severe overload. The 
2-breaker CSP transformers have fea- 
tures that make them less liable to 
“cascade” than the 1-breaker CSP 
transformers or the _ conventional 
transformers with. secondary fuses. 
This will be illustrated by outlining 
the operation of the transformers in 
event of three typical disturbances. 

In the event of a sustained short 
circuit on the secondary main, there 
will be three breaker operations: 
first, the “section” breaker opens on 
one transformer; next, a “section” 
breaker opens on the adjacent trans- 
former; and lastly, the “main” break- 
er opens on the transformer that is 
feeding into the fault. The faulted 
main will be cleared. Unfortunately, 


Table I. Comparisons indicate there is less capacity in the banked scheme than in the radial 








Banked Distribution 
Radial Special Westing- 

Secondary house 2-Breaker 

Distribution Transformers 
Total No. Customers 70 70 
Total No. Ranges 50 50 
Transformer Name Plate Kva 82.5 Kva 40.0 Kva 
Transformer Name Plate per Customer 1.180 Kva 0.572 Kva 
Winter Peak Kva 69 Kva 68 Kva 
Peak Load on Transformer 84% 170% 
Peak Trans. Core 0.380 Kw 0.248 Kw 
Losses Trans. Copper 0.932 Kw 1.961 Kw 
Eilowatts Sec. Copper 0.525 Kw 0.425 Kw 
Total Losses 1.837 Kw 2.634 Kw 
Annual Trans. Core 3,300 Kwhr 2,170 Kwhr 
Energy Trans. Copper 1,400 Kwhr 2,970 Kwhr 
Losses Sec. Copper 800 Kwhr 645 Kwhr 
Total Losses 5,500 Kwhr * 5,785 Kwhr 

















however, one transformer will be dis- 
connected from its entire secondary 
load by the opening of the ‘main” 
breaker.” 


In the event of extreme overload 
on one or a group of 2-breaker trans- 
formers, the overloaded transformers 
will protect themselves by the open- 
ing of their “section” breakers, trans- 
ferring a part of their load to ad- 
jacent transformers. If the adjacent 
transformers are capable of handling 
this load, the operation will be stabi- 
lized at this point. If not, their “sec- 
tion” breakers will open and the en- 
tire bank may revert to radial distri- 
bution and in the event that any 
transformer has excessive load, the 
“main” breaker will open and the 
load will be dropped. An unfortunate 
feature of this operation is that the 
exact location of the excessive load 
is not positively determined by the 
breaker operations. Load tests would 





1 Subsequent changes in design since 
these experimental units were installed 
have eliminated these objections. 


have to be made to determine the 
proper place to install additional 
transformer capacity. 

In the event of a short circuit in 
the transformer winding, the faulty 
transformer would be cleared from 
the secondary system by the opera- 
tion of the “section” and the “main” 
breaker and would be cleared from 
the primary by opening of the protec- 
tive link. 

An objection expressed by the oper- 
ating people to the 2-breaker trans- 
former is the difficulty of giving the 
trouble-men simple enough instruc- 
tions for the operation of the bank 
for the breaker openings that might 
take place for the several types of 
trouble or for overload. 

The writer is of the opinion that 
the 2-breaker transformer would be 
better adapted to banking if each of 
the two secondary breakers were a 
“section” breaker and design features 
could be incorporated so that in the 
event of overheating of the trans- 
former the “section” breaker that is 

(Continued on page 91) 


Fig. 4. (Left) This demonstration model shows the use of a banked secondary system in which the new Westinghouse completely self- 

protected transformer for banking (CSPB) is employed. A loop type secondary system is illustrated in which three transformers are 

used and seven houses are fed from the bank .A fault can be applied by either one of the three switches located in the sections 

between transformers. The signal lamp above the switch indicates a fault when lighted and as the sectionalizing circuit breaker trips, 
the signal lamp above it lights up thereby identifying the breaker that is open 


Fig. 5 (Right) View of a CSPB transformer installed on pole 
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How the Springdale 80,000-kw 


Turbine Is Built 





New steam turbine generator unit No. 7, recently installed at 
Springdale Power Station of West Penn Power Co. is one of larg- 
est 3600-rpm machines to be installed up to present time . . . It is 
a Westinghouse unit: entire station was described in July 1946 
issue, Power Plant Engineering . . . Turbine is a two-cylinder, 
tandem-compound, double-flow, impulse-reaction-type unit: nor- 
mal rating 65,000 kw: full load rating 81,250 kw at 1250 psig, 925 
F, 1.5 in. Hg, 3600 rpm .. . Details of heat balance, control valves, 
blading, bearings, expansion provisions . . . Hydraulic governor 
. .- Condenser details . . . Vertical condensate pump construction 





HE HEAT BALANCE diagram for 

the complete new No. 7 unit at 
Springdale Power Station is shown in 
Fig. 5. The turbine is provided with 
four extraction points for feed-water 
heating located between 11th and 12th 
and between the 18th and 19th stages 
of the high pressure turbine, at the 
cross-over connection between the 
high and low pressure turbine and be- 
tween the 4th and 5th stages of both 
halves of the low pressure turbine. 

The three highest-pressure bleed 
points are equipped with motor-oper- 
ated Thrustor check valves, which 
close on reverse flow. The low pres- 
sure bleed point is equipped with a 
motor-operated gate valve. All valves 
close when the throttle valves trip and 
when high water is experienced in 
heaters. 

Two 10-in. throttle valves with in- 
tegral steam strainers control the 
supply of steam to the high-pressure 
turbine. Each throttle valve is located 
on one end of the steam chest. This 
arrangement was selected in order to 
make possible the complete closing of 
one throttle valve to check for throt- 
tle valve stem sticking while the unit 
is in operation. 

The high pressure element, shown 
in Fig. 6, consists of a heavy duty 


two-row impulse wheel, constructed as 
in Fig. 1, followed by twenty-two 
pairs of reaction blades. All cylinder 
blading is carried in separate blade 
rings. In addition, the dummy ring is 
separate and all blade rings and the 
dummy ring are supported at the 
centerline to minimize distortion. 

The high pressure element is de- 
signed with an internal by-pass which 
is arranged to open at loads above 
65,000 kw. By the use of this in- 
ternal by-pass construction, the first 
stage pressure and temperature are 
limited to a maximum of 665 psig 
and 780 F. 

The steam flows through a 42-in. 
cross-over pipe, Fig. 6 (see also Fig. 
3, page 113, July issue) and into 
the center of a double-flow low-pres- 
sure turbine consisting of seven pairs 
of reaction blading on each end. The 
low pressure turbine is equipped with 
water catchers ahead of each of the 
last three stages. The last three ro- 
tating rows on each end of the double- 
flow low-pressure turbine are pro- 
tected by single piece, renewable, 
stellite erosion shields. The last row 
of blades, Fig. 3, has integrally forged 
lashing wire stubs which are joined 
together in groups having natural 
frequency removed from the running 






Fig.1—Left. Section of heavy-duty impulse wheel. Fig. 2—Below. a 
Diagram of turbine unit, showing transverse foundation beams. /} 
Fig. 3—Right. Portion of last row blades in double-flow low-pres- (1 


sure element 
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frequency. These blades are of the 
side-entry type, fastened by a buttress 
thread on a separate rotating disc 
shrunk and keyed on the low-pres- 
sure rotor. 


Bearings and Expansion Provisions 


The high-pressure turbine has a 
bearing at each end of the turbine 
rotor, and the low-pressure element 
has a bearing under each end of the 
low-pressure turbine rotor. The ex- 
haust end of the high-pressure tur- 
bine cylinder is carried on the base 
of the low-pressure turbine cylinder. 
The complete unit as shown in Fig. 2 
is supported by three transverse 
foundation beams; one under the tur- 
bine thrust pedestal; one between the 
high and low-pressure cylinders; and 
one between the low-pressure turbine 
and the generator. This method of 
independently supporting the critical 
sections of the turbine eliminates 
changes in alignment with changes 
in either load or throttle steam tem- 
peratures, 

Governor 


The unit has a fully hydraulic gov- 
ernor and control system, shown in 
Fig. 4. The operating and lubricating 
oil is supplied from an impeller, Fig. 
7, which is integral with the main 
shaft. By the use of the hydraulic 
governor and speed-responsive ele- 
ment, the conventional gearing, fly- 
balls and knife edges are eliminated. 
By the use of the main oil pump 
integral with the shaft, the necessary 
right angle gearing and shaft driving 
a pump in the main: lubricating oil 
tank are eliminated. 

The unit is provided with a shaft 
vibrometer, Fig. 9, which indicates 
and records the vibration of the tur- 
bine shaft. Two explosion doors are 
located on top of the low pressure 
turbine but the unit is normally auto- 
matically tripped by a low vacuum 
device set to operate at about 13 in. 
Hg. During shut-downs the high- 









































Fig. 4—Leift. Phan- 
tom diagram of hy- 
draulic governor 
and control system 
for Springdale 80.- 
000-kw turbine. Oil 
supply from impel- 
ler integral with 
main shaft. See also 
Fig. 7 


Fig. 5—Below. Heat 
balance diagram 
for complete new 
Springdale unit at 
81,250 kw load 





. Complete cross-section through Springdale turbine unit No. 7, showing high and low-pressure elements 
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speed turning gear revolves the spin- 
dle at 30 rpm to insure maintaining 
an adequate oil film. 

The turbine oil reservoir is located 
remote from the turbine in a sepa- 
rate room protected by a Grinnell 
Co. mulsifyre system. Heat-actuated 
devices automatically close the fire 
doors and automatically operate a 
deluge valve. This room also contains 
the oil coolers, transfer oil pumps 
and a Bowser oil filter. 

Condenser 

Steam exhausted from the turbine 
flows to the 50,000-sq ft Westinghouse 
condenser of the single-pass, radial- 
flow type, with divided cast-iron 
water boxes. There are 9150 tubes, 
% in. I. D., of No. 18 BWG arsenical 
admiralty metal. Tube plates are of 
Muntz metal. Tubes are expanded 
at both ends. Steel diaphragms at 
both ends of condenser take care 
of tube expansion. All tubes are 
bowed so as to be self-draining. The 
partition between the inlet water 
boxes is equipped with a Chapman 
motor-operated sluice gate. Circulat- 
ing water velocity at full load is 7.25 
ft per sec. 

The hotwell is of the deaerating 


‘type and free oxygen in the con- 


denser is not over 0.04 ppm. Con- 
densate temperature leaving the con- 
denser approximately equals vacuum 
temperature. The condenser is spring 
supported and is bolted directly to 
the turbine exhaust nozzle without 
the use of an expansion joint. 
Hotwell level is maintained and 
records are continuously made by 
utilizing a Hagan pneumatic water 
level transmitter in conjunction with 
a Bailey pressure recorder controller. 
To keep a running check on con- 
denser tube cleanliness, the pressure 
drop across the separate sections is 
recorded by action of a Hagan pneu- 
matic differential pressure transmitter 
operating a Bailey pressure recorder. 
The two condensate pumps are 
three-stage vertical centrifugal pumps 
furnished by Westinghouse Electric 
Corp. and have a capacity of 1400 
gpm at .1170 rpm against a total 
dynamic head of 300 ft. The first- 
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Fig. 7—Left. Detail of op- 


TO GOV. TRANSFORMER 
ys erating oil pump, showing 






















7, impeller on main shaft 
} supplying operating and 
a Oren lubricating oil for hydrau-. 
lic governor and control 
. system 
y 
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SN Fig. 8—Right. Three boiler 
7 N feed pumps of 500,000 lb 
. per hr capacity each, 1840 





JAIN MAIN DRAIN 


M psig discharge pressure, 
QhcTION, DISCHARGE 440 psig suction pressure; 


each driven by 1400-hp, 
3600-rpm motor 





stage runner is double suction and 
the second and third-stage runners 
are arranged back-to-back and are 
of the same diameter. Consequently 
there is no resultant hydraulic thrust 
on this pump. The upper gland is sub- 
jected to the pressure developed by 
the first two stages of the pump and 
this pressure is always above at- 


mospherjc under any operating con- 
ditions including extreme light load. 
There is no gland at the lower end 
of the shaft, the bearing terminating 
in a cover plate. The shaft is carried 
on two micarta bearings, one located 
below the first stage runner and the 
other above the third stage runner. 
The bearings are internally lubricated 


by the condensate being pumped. The 
feedwater is free of impurities and 
makes an excellent coolant and lubri- 
cant for the bearings. 

Circulating pumps are 48 in. diam- 
eter discharge, vertical, single-inlet, 
bottom-suction, propeller-type pumps, 
furnished by Westinghouse Electric 
Corporation. 











The feedwater drain control on the 
high, intermediate and low-pressure 
heater consists of a Hagan pneumatic 
level transmitter controlling spring- 
loaded diaphragm actuated flow con- 
trol valves. The heater water-level 
for monitoring vari. Control is a combination Hagan-Bailey 

ous positions arrangement in which the feedwater 
1 ._fimer__; (Continued on page 94) 


Fig. 9—Left. Dia- 
gram of vibration 
meter with attendant 
instruments, includ- 
ing selector switch 
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Fig. 11—Below. View of 50,000-sq ft main condenser for Spring- 
dale Unit No. 7, showing inlet water boxes 
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Fig. 10—Below. Turbine. pump and heater control panel for 
Springdale 80,000-kw unit, on turbine operating floor, centralizes 
all supervisory instruments and controls 
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What Characteristic Means in a 


Diaphragm Control Valve 


By BRUCE IRWIN Hammel-Dahl Co., Providence, R. I. 





ANY control specifications go 

into multitudinous instrument 
details as to range, chart drive, in- 
strument sensitivity, accuracy of pilot 
output, pilot capacity, deviation from 
the mean, hysteresis, and so on, but 
they generally end up by saying, 
“One 4-in. control valve, extra-heavy 
cast-iron flanged body, stainless steel 
trim.” Regardless of how well the 
instrument can measure the condi- 
tion to be controlled, unless the con- 
trol valve does exactly what the in- 
strument commands, you have an un- 
satisfactory control installation. Let 
us, therefore, examine this thing 
called a diaphragm control valve to 
see (1) what it is, (2) how it func- 
tions mechanically, (3) what we mean 
by valve characteristic. 

Basically, a diaphragm control 
valve is a means of introducing a 
variable resistance into a fluid flow 
system. Under low flow conditions, the 
control valve must dissipate energy 
in the form of pressure drop across 
the valve plug to permit the desired 
flow rate. When high flow rates are 
demanded, little energy is dissipated. 
The variation in energy absorbed by 
the control valve is governed by its 
ability to vary port area. A defini- 
tion of a control valve might then be 
“The means of introducing variable 
resistance into a fluid flow system” 
or, as Ed Dahl facetiously classifies 
it, “An engineered obstruction in a 
pipe line.” 

Mechanically, most control valves 
consist of a valve body with a valve 
plug and stem attached to a dia- 





Fig. 1. Left—A flanged-end control valve 
with through-bolted bonnet and blind 
flange. Right—A screwed-end control valve 
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It means simply how the valve acts to control flow ... Valve is 


wae 


an “engineered obstruction 


in a pipe ... This article shows how 


it should be and can be engineered to do exactly what the con- 
trol instrument commands... Three types: quick-opening; linear . 
or parabolic; equal-percentage . . . How they are built, how they 
operate ... What valve coefficient is, how obtained, how used in 
calculating valve action .. . How to figure control valve capacity 
and size .. . How to analyze and calculate an entire system; 
pressure drops in valve and piping, flow in system .. . Besides 
showing mathematical methods of valve selection and sizing, this 
article emphasizes that there is no substitute for good engineering 
judgment . . . Examples of how to apply it to control valves 


phragm. The diaphragm is enclosed 
in a diaphragm case generally 
mounted on a spring barrel. Air load- 
ing on the diaphragm is balanced by 
some external force, generally 
springs. Variation in air loading 
pressure from the control instrument 
will cause the diaphragm to move. 
As this is connected to the valve 


plug, the valve plug will assume vari- . 


able positions in relation to the seat 
of the valve body. For this reason, 
I might define a control valve as a 
“Diaphragm-operated Variable Ori- 
fice.’’ 

Any mention of the term “control 
valve” may be considered to refer to 
any of these diaphragm-operated 
valves: (a) Single-seated, such as 
spline, piston, needle, wedge, or 
step cone; (b) Double-seated, or 
balanced, such as parabolic, V-port 
or annular type; (c) Free-flow 
Venturi throat; (d) Pressure-bal- 
anced; (e) Three-way; (f) Butter- 
fly 30°, 60°, 90° and V-port; and (g) 
Saunders’ Patent. 

~TThere are two basic types of con- 
trol valve action: “air-to-open” and 
“air-to-close.” In former years, the 
terms “direct-acting” and “reverse- 
acting’ were used but, owing to di- 
ametrically opposite use by various 
manufacturers, these terms have 
been largely dropped. In most cases, 
the pressure variation applied to the 


diaphragm to stroke the valve com- - 


pletely is normally 0-15 psi, although 
practically, it will run about 2-14 
psi to insure: (1) definite spring clos- 
ing in the air-to-open type; and (2) 
that the 15-lb output of the controller 
will tightly close or completely open 
the valve. 

Actually, the spring range of the 
diaphragm control valve must match 
the instrument pilot range. 
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While the more usual range of 
valve loading is 0-15 psi, some manu- 
facturers use an 0-25 psi range. Re- 
gardless of the pressure range, the 
diaphragm valve is supposed to po- 
sition the valve plug in a definite re- 
producible position for a given load- 
ing pressure sent from the control 
instrument. It also should respond 
to the most minute change in output 
pressure from the control instrument. 

Let us assume that we have a per- 
fect diaphragm superstructure and a 
frictionless stuffing box on the valve 
body. Based on this assumption, the 
most important factor of control 
valves left to discuss is control valve 
characteristics. 

In general, the three most common 
valve characteristics are (a) Quick- 
opening; (b) Linear; and (c) Equal 
percentage or logarithmic. Figure 2 
illustrates each of these construc- 
tions in solid plugs, which operate on 


an annular basis, although the same 


characteristics could be equally well 
produced by a V-port plug or sev- 
eral other types of construction. 


What Are Valve Characteristics? 


The question of control valve char- 
acteristic, briefly stated, is, simply, 
“How does the valve act?” In the 
beginning, control valves were made 
with quick-opening or bevel-seated 
valve plugs, single or, preferably, 
double-seated. The lift in these 
valves was generally % D; D being 
the seat diameter. Valve lift was 
arrived at by dividing the seat 
areas xD?/4 by the seat perimeter 
xD giving the maximum useful lift of 
D/4. The flow curve generated is a 





From a p apes. before the first regional 
conference of the Instrument Society of 
America, Detroit, Mich., April, 1946. 
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straight line at constant pressure 
drop through most of the travel. 

As long as thirty years ago, it ap- 
peared easier to control flow by in- 
creasing valve lift. Consequently, a 
double-seated skirted type plug with 
four equilateral triangular ports in 
each skirt was manufactured. While 
the word “V-port” describes the con- 
struction accurately, the valve port 
area as a lift relationship actually 
produces a parabolic curve. The lift 
is generally several times that of 
bevel-seated plugs. 

Approximately fifteen years ago, 
the solid-type parabolic plug was in- 
troduced. The plug contour and flow 
behavior produced at that time can 
be accurately described as parabolic. 
The lift of this valve was several 
times that of a bevel-seated plug, but 
generally less than a V-port. 

Present-day thinking is about 
evenly divided between the para- 
bolic (linear) flow curve and the 
equal percentage (logarithmic) flow 
curve. Both types have distinctive 
characteristics and advantages. 
Let us first define each type of 
characteristic and then state the 
proper application of this charac- 
teristic in general terms. 

“A control valve with a parabolic 
(linear) flow characteristic will 
produce constant unit change in 
flow for a unit change in lift at 
constant pressure drop.” 

This type characteristic should be 
used when the pressure drop in the 
system is largely concentrated 
across the control valve and the ma- 
jority of the energy in the system 
must be dissipated by the control 
valve. The parabolic (linear) char- 
acteristic should also be used when 
the ultimate maximum capacity of 
the valve body is required. 

“A control valve with an equal 
percentage (logarithmic) flow char- 
acteristic will produce constant rate 
of change in flow for a unit change 
in lift at constant pressure drop.” 

The change in flow is always pro- 


portional to the flow rate, just be- 
fore the change was made, regard- 
less of whether it is an increase or 
decrease. 

The equal percentage (logarith- 
mic) characteristic should be used 
when the majority of pressure drop 
or energy is normally absorbed by 
the system with only a small propor- 
tion of pressure drop concentrated 
across the control valve, yet under 
low rates of flow practically all the 
pressure drop may be concentrated 
at the valve. Even with variable 
flow and pressure drop this charac- 
teristic will provide uniformly satis- 
factory control at any point of lift 
in excess of clearance leakage. This 
type characteristic should be se- 
lected when operating conditions 
cannot be determined and it is nec- 
essary to install a valve line size. 

Figure 3 is a characteristic plot on 
uniform codrdinates of a quick-open- 
ing plug, a parabolic or linear plug, 
and an equal-percentage valve plug. 
The quick-opening plug generates a 
straight line for about 70 per cent 
flow and the valve travel is only 30 
per cent of the other types. This type 
of plug is satisfactory with constant 
pressure drops or on open-and-shut 
service. The parabolic or linear valve 
plug gives about 50 per cent capacity 
at 50 per cent opening. The equal- 
percentage plug gives about 13 to 
15 per cent capacity at 50 per cent 
lift or opening. I should point out 
again that the actual lift in inches of 
the parabolic and equal-percentage 
curves is several times that of the 
linear plug. 

Figure 4 shows exactly the same 
information as Fig. 3, except that 
semi-logarithmic paper is_ used. 
Valve travel-per cent opening has 
the same uniform coordinates but 
per cent of maximum flow is plotted 
on a logarithmic scale of two cycles: 
the first from 1 to 10; the second 
from 10 to 100. Inasmuch as the 
equal percentage characteristic is 
logarithmic it plots as a straight line 





Fig. 2. Three control valve plugs, showing 

the three common characteristic types: 

quick-opening: parabolic or linear: and 
equal-percentage or logarithmic 

on this type graph paper, just as the 

parabolic or linear characteristic 

plots as a straight line on linear 
paper. 

The information on both linear 
and semi-logarithmic plots is in- 
formative but still only qualitative. 
In order to present quantitative in- 
formation on valve lift and flow, the 
definition of a control valve as a 
“Diaphragm Operated Variable Ori- 
fice” suggests the idea of a valve co- 
efficient (Cv), which in terms of 
flow characteristics, and valve sizing 
calculations, is analogous to the dis- 
charge coefficient, C, in orifice me- 
tering calculations. 

What the Valve Coefficient Is 

An example familiar to all is the 
practical orifice meter formula for 
liquids, Q = CVh 
Q = Liquid in gph at 60 F. 

C=The coefficient or quantity of 
liquid flowing through the orifice 
when there is 1 in. of water dif- 
ferential. 

h = Differential in inches of water. 

This formula is exactly the tool we 
want for valve work, but the units 
are not suitable. Valve flow coeffi- 
cient (Cv) is therefore defined as the 
flow of water through the valve at 
any valve lift in gpm at 1.0 psi pres- 
sure drop. Although Cy can be cal- 
culated for all intermediate posi- 
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Fig. 3. Plot on uniform co-ordinates of characteristics of quick- 
opening, linear and equal-percentage control vqive plugs 


Fig. 4. Plot on semi-logarithmic co-ordinates of same data for 
three types plotted on Fig. 3. 
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Fig. 5. Showing constructional features of 
family of five equal-percentage cone plugs 


having consistent flow behavior 


tions of plug lift, all Cv listed in this 
article refer to the capacity of the 
valve at maximum plug lift. 


The Cv of a given valve is the same 


for all fluids handled by the valve 
whether liquid, steam or gas. If all 
flow conditions are known Cy can 
be calculated from formulae to be 
stated later regardless of the flow- 


ing fluid. 
The valve coefficient with the plug 


at maximum lift (valve fully open) 
accurately expresses the actual port 
area of the valve and is a number 
which can be used to state the 
valve’s relative capacity. For exam- 
ple, the Cv max of a 1-in. valve is 10. 
The value of 10 (Cv) is always un- 
derstood to mean gpm flow of water 
at 1 psi pressure drop. 


As control valves are built in ra- 


tional sizes above 1 in., Cvmax for a 
2 in. valve would be 2? « 10 = 40; 
for a 4 in. valve, 4" x 10 = 160; for 
a 10 in. valve, 10? 10 = 1000. 


Plotting the Characteristics 


Figure 5 illustrates the construc- 


tional features of a family of five 
equal-percentage cone plugs, which 
have consistent flow behavior. Their 
principal features are: (a) A series 
of angular cuts on a piston plug 
which can be reproduced in any 


instrument shop in an emergency; 
(bo) common seat-ring, O.D.; (c) 
three seat sizes only, which fre- 
quently requires only a plug and 
stem change to change capacity; 
(d) high lift (% in. in all sizes); (e) 
related maximum flow capacities; 
(f) reversibility from air-to-open to 
air-to-close action by reversing 
valve body; (g) tight shut-off; and 
(h) top and bottom guiding. 

Figure 6 plots valve lift in inches 
versus C,—flow coefficient of the 
family of quintuplets shown in Fig. 
5. We now have quantitative infor- 
mation and a definitely more useful 
type of curve than either Fig. 3 or 
Fig. 4. In addition to the information 
given by Fig. 4, we find the follow- 
ing: (a) The relative capacity of the 
various valves; (b) the ability to cal- 
culate accurately valve lift in inches 
at intermediate and low flows; and 
(c) a means of numerically expres- 
sing actual valve capacity. 

Let us assume we have selected a 
¥% in. valve with a C, of 4 as being 
suitable for maximum flow condi- 
tions, but wish to see what it will do 
at minimum flow conditions, namely 
1 gpm of water at 25-lb pressure 
drop. The C, calculates 1 — V25 or 
1/5 or 0.2. You will note a % in. 
valve will have a lift of 0.12 in. at 
this flow rate. 

Figure 7 plots the percentage of 
maximum lift versus C, for double- 
seated percentage plugs in sizes 1 in. 
through 12 in. These curves will per- 
mit the same type of analysis as 
mentioned for the equal-percentage 
cone plugs. In sizes 6 in. and over, 
a skirt-type valve plug which pro- 
duces the same flow characteristics 
can be used. When the valve lift is 
known, it is possible to calculate the 
valve capacity at any point of valve 
travel. 

Basic Flow Formulas 

Basic flow formulas to determine 
valve capacity, with C, and the flow- 
ing conditions given, are: 
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Fig. 6. Valve lift in inches plotted against flow coefficient for the 
family of plugs shown in Fig. 5 
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Liquid: 
Gpm = C,V (p/G) 
Steam: 
W = 63C,V (p/V) 
Gas: 
Q = 1360C, V [(pP)/(460 + 
°F) G] 


W = 104C, V [(pPG) / (460 + °F) } 
C, = Flow coefficient of valve 
d= Valve size in inches 
°F = Inlet gas temperature 
G = Specific gravity 
Gpm = Gallons per minute 
P = Inlet pressure in psi absolute 
p=Pressure drop across valve 
in psi for steam or gas not 
greater than P/2 
Q = Cubic feet per hour at 60°F 
and 14.7 psi absolute 
V = Specific volume of inlet 
steam 
W = Pounds per hour 


Flow Coefficient 


_—" -_ a e. 
i 1.0 2 40 
Ia, 1.6 2% 63 
% 25 3 100 
% 4.0 4 160 
% 6.3 360 
p 10 8 640 
1% 16 10 1000 
1% 25 12 1440 


When p, the pressure drop across 
the valve for steam or gas, becomes 
less than one-half the inlet absolute 
pressure P, any reduction in outlet 
pressure below % of the absolute in- 
let pressure will give no further in- 
crease in flow. This is known as 
critical flow. All compressible fluids 
follow this law approximately. 

How to Determine Valve Size 

If all the flowing conditions are 
known, and it is desired to determine 
C, and a definite valve size, the 
above formula may be written as fol- 
lows: 

Cy =Gpm V [G/P] 

With gas and steam similarly ex- 
pressed, when C, has been deter- 
mined, it is only necessary to select 
a valve with a C, equal to or greater 
than the calculated value. 

If a definite size valve with a max- 
imum C, has been been selected, and 
it is of interest to determine valve 


Gx -FLOW COPTIC NT «GPM OF WATER AT £Oen1 PRESSURE DROP. 


Fig. 7. Percentage of maximum lift plotted against flow coeffi- 
cient for double-seated equal-percentage plugs, sizes 1 in. through 
: 12 in. 
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lift at intermediate or minimum flow 
rates, it is only necessary to calculate 
the C, for these conditions. The ac- 
tual percentage lift or lift in inches 
can then be determined by reference 
to the proper flow curve, shown on 
Fig. 7. For example, a 1 in. valve 
has a Cy maximum of 10. Now, if 
the flow of water is 1 gpm and the 
pressure drop is 9 psi, can the valve 
handle this condition and, if so, what 
is the lift? C, calculated 9.33. By 
referring to Fig. 7, you will see we 
have 11 per cent lift. 

A much simpler, quite accurate, 
and much more rapid way of deter- 
mining valve size is to use a capacity 
chart. 

Figure 9 illustrates flow capacity 
from a 3/16 in. valve plug (C, = 1.0) 
to a 12 in. valve with a capacity 
(C, = 1440). The chart is easy to 
read. For example, let us assume the 
flow rate of 150 gpm of water at 
25-lb pressure drop. We merely have 
to follow the 150 psi line horizontally 
until it intersects with the vertical 
25-lb pressure drop line. You will 
note this point is above a 1% in. size 
and below a 2 in. size. We would, 
therefore, select a 2 in. size valve. 
Specific gravity correction can be 
made by using the specific gravity 
curve shown at either the left or 
right-hand side of the chart. 

By inspection of this chart it is 
possible to read the capacity of valve 
sizes up to pressure drops of 800 psi. 
Figure 9 also illustrates engineered 
design. You will note the valve co- 
efficients: starting at 3/16 in., they 
are 1.0, 1.6, 2.5, 4.0, 6.3, as size in- 
creases to % in. Starting with the 
1 in. valve, we have a series similar 
but ten times larger; namely, 10, 16, 
25, 40 and 63 through the 2% in. 
size. These are ASA Preferred Num- 
bers, each number being 60 per cent 
greater than the preceding: number. 
Simply stated, a mathematical series 
of this sort gives uniform steps. This 
happens to be a 60 per cent series. 
Such series are used in the design of 
the capacity of motors, pumps, or re- 
frigerators, so there is a sensible size 
relationship. You will notice that this 
series carries on through the 4 in. 
size valve. 

My basic philosophy of control 
valve sizing is that a 1 in. valve 
should have a capacity of 10 gpm or 
a C, of 10. Consequently, as pipe 
size is rational above 1 in., you can 
mentally calculate the C, for any Size 
valve, merely by sqaaring the valve 
size and multiplying by 10. You will 
note that this calculation is true, ex- 
cept for the 3 in. size, where we have 
taken the “preferred” number of 100, 
rather than 90. Im sizes 6 in. and 
larger, valve body size controls and 
the preferred number series disap- 
pear. 


Use Engineering Judgment 


These formulas and charts give a 
logical mathematical approach to 
valve selection or sizing, but there is 
no substitute for good engineering 









judgment. There is a tendency to ac- 
cept the field data given as being ac- 
curate and then perform a mechan- 
ical mathematical operation. There 
is also a tendency to concentrate our 
thinking on the control valve and dis- 
regard the characteristic curve of the 
pump, the piping, heat exchangers or 
other equipment which may defi- 
nitely influence the ability of our 
valve to control flow in the system. 
Let us evaluate some of these fac- 
tors. 

Two types of pressure drop are 
usually encountered: 

“ (1) Where the initial and terminal 

pressure are constant regardless of 
flow (e.g., make-up of low-pressure 
exhaust steam from the high-pres- 
sure system). This type of applica- 
tion concentrates pressure drop at 
the control valve; and line friction 
can be disregarded. 

(2) Where the control valve is in 
series with heat exchangers, piping, 
and other resistances. These other 
factors may influence the controlla- 
bility of the system as much as the 
control valve does—or even more. 
Unless the line size is infinite they 
will affect the characteristic curve 
of the system. Qualitatively ex- 
pressed, the pressure drop available 
to the valve is low at high flows and 
high at low flows. 

In class (1) above the preferred 
flow characteristic is parabolic or 
linear. In class (2) an equal per- 
centage or logarithmic curve is the 
logical choice. 

If pressure drop across the control 
valve must be selected arbitrarily, a 
rule of thumb is to of 








i 
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Fig. 8. This is the equal-percentage type 
of plug used to produce the curves of Fig. 7 
the total to the control valve and % 
to be absorbed by the balance of 
the system. A mathematical presen- 
tation of this suggested division will 
be discussed later. 

In process applications where the 
ratio of maximum to minimum flow 
is not over 3, as little as 15 per cent 
of the total system drop will provide 
satisfactory control. This is defi- 
nitely the low limit and a higher 
percentage of system drop should be 
used wherever possible. 

If it is necessary to install a con- 
trol valve arbitrarily with no knowl- 
edge of operating conditions, install 
the valve one size smaller than the 
line. If a control valve works out 
line size, the calculations by which 


“the pipe size was determined should 


be checked, as the piping system in- 
cluding hand valves, fittings and 
heat exchange will probably absorb 
too much pressure drop to permit 
good control. 

As will be demonstrated later, the 
maximum rate of flow should not 
exceed twice the normal rate of 
flow. The stated value of the co- 
efficients (Cv) listed previously are 
conservative, therefore if actual 
data are available, 100 per cent of 
valve capacity can safely be used. 
Continued on a 
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Liquid flow capacity sizing. The liquid flow capacity chart is based on water as the liquid 
material. To use the chart for any other liquid, the liquid flow rate must be such that the 
Reynolds number is greater than 4000, and liquid must not vaporize in the valve. Locate the 


intersection of the rate of flow in GrM and the Specific Gravity lines. 


Draw a line parallel 


to the sloping lines toward the middle of the chart to the Specific Gravity line of 1.0. Continue 


on the horizontal to the in‘ersection with the pressure drop 


line. The valve size line passing 


above this point is the required valve size. 
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What You Can Do to Prevent 


Power Plant Casualties 


By ROBERT HENDERSON EMERICK Consulting Mechanical Engineer 








rete tagging a long shut-down for 
cleaning, a 500-hp water-tube 
boiler in a large Eastern power plant 
began to prime almost at once when 
returned to the line. The priming 
grew worse; blowing down and water 
treatment seemed unable to check it. 
Two days passed in this way before 
someone connected the priming with 
the person of a missing boiler-plant 
laborer. They opened the boiler then, 
and found his overalls, and some 
bones, in the steam drum. 


This sort of thing does not occur 
every day, but it does occur often 
enough to constitute a definite hazard 
in the operation of every power 
plant. It occurs as the result of su- 
pervising weakness. The National 
Safety Council, studying a lengthy 
accident report by the U. S. Army 
Engineers, points out that in three 
of every five accidents, the super- 
visor was not present at the time, 
and also, that in nearly one third of 


Fig. 1. The photograph above shows damaged condenser and exhaust nozzle. Explosion the accidents, failure of the super- 
was caused by cutting torch which was being used to make piping changes; hydrogen visor to enforce safety requirements 


accumulation in condenser following acid cleaning was ignited by torch. (For complete tributi 
story, see pages 64 through 68, March, 1946, Power Plant Engineering) was a contributing Cause. 
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mander. At that time, he sent us 
the very fine article. “Some Aspects 
of the Outdoor Power Plant,” pub- 
lished in our May, 1943, issue. 
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SUGGESTED FORM OF RECORD FOR CASUALTY DRILLS 


Simulated Casualty: Fire in Tool Room. 
2. Date: September 30, 1946. 
3. Time of Alarm: 3:05 P. M. 
Time in Minutes 


Name Casualty Station to.Reach Station Satisfactory 
Jack Smith In General Charge 3 Yes 
Fred Doe Operating Fire Extin- 

guisher Unit No. 1 6 No 
Dick Roe At Telephone 2 Yes 
Tom Jones Roving 7 No 


Reasons for Unsatisfactory Performance: 
Time Required to Reach Stations Checked By. ..... 


er ewer er are ee Cle Ye Pere te oe eer TL ee 


Authenticated By. . bas Ge Cea Rae eo . Chief Engineer 

Note: Casualty drills should be authorized, and their nature iain beforehand, by 
the Chief Engineer. The Umpire may be any designated assistant. Plant personnel should not 
be forewarned of the drill, except in those cases that might affect plant operation through 
men leaving their regular duty stations, or shutting down plant equipment, with the thought 


that a real casualty actually had occurred. 
= 
















Ja 


Fre 


Dic 


Ton 


Oth 


Note 

















Inspect, Interpret, Rehearse .. . These three, incorporated in the 


operating procedures of any power plant, forestall casualties, 
limit scope of those that do occur . .. Here are specific examples 
showing why these precautions work and what you can do to 
use them on men and machines . . . Adequate inspection by 
supervisors, adequate enforcement of safety rules are essential ... 
Inspection and checking must be done with imagination and fore- 
sight . . . How to prepare for fires . .. Chiefs must educate men 





[In every power plant, closing up 
of boilers should take place under 
the direct supervision of the chief 
engineer, or equivalent authority. 
Delegating this responsibility down 
the line too often has been a direct 
cause for the loss of life, a loss of 
load, or both. 

For instance, on a Navy warship, 
a chief water-tender being tempo- 
ralily diverted from completing his 
inspection of a Scotch boiler, dele- 
gated the closing of the manholes to 
an assistant. Returning to the job, 
he found the boiler feed steadily fill- 
ing the boiler, and one of his men 
missing. Everyone but the chief was 
surprised when they turned off the 
feed and found the missing man in- 
side the boiler, fortunately unhurt. 

In a public utility power plant, the 
solid cast-iron coupling connecting a 
steam turbine to a centrifugal boiler 
feed pump, failed under a _ heavy 
load. The turbine ran away and size- 
able parts left the building without 
stopping to find the door; they went 
right through the brick wall. 


Why did the overspeed trip on the 
turbine fail to work? Apparently for 
the same reason that it also failed 
to work on three or four other feed 
pump turbines in the same battery. 
No one had checked these trips for 
many months, therefore nobody knew 
they were so badly out of adjust- 
ment as to be inoperative. 

Use Imagination and Foresight 

Checking turbine trips should be a 
routine job in every plant, but check- 
ing is not always enough to avoid 
casualties. Imagination is necessary 
too. 

For instance, the district heating 
plant in a large city found itself, one 
winter, with a load of slagging coal. 
On the coldest day of that particular 
winter, they decided to burn it up. 
The coal promptly slagged the water- 
wall tubes of the boilers, and spread 
like congealing lava over the tuyeres 
of the underfeed stokers. At the 
moment, the load on the plant was 
hitting a new peak. 

The steam pressure melted away. 
All auxiliaries were steam driven 





SUGGESTED FORM OF CASUALTY BILL FOR BOILER ROOMS 


Assigned Duty at Times of Fire, Explosion, 
and Dangerous Gases Escaping 

In general charge, supervising control of 

damage, removal of injured. Responsible for 


Safety of outside personnel entering plant. 


Obtain and operate Fire Unit No. 1, after 


making sure that all boilers are operating 
safely. In case of steam explosion, localize 
steam blasts. Assist as directed by Boiler 
Room Engineer. 


Notify Chief Engineer, outside Fire Agencies, 


call for Medical and Police assistance if 
needed. As soon as possible, stand guard at 
doors and keep out unauthorized persons. 


Assist others as needed. Act as Roving As- 


sistant except as directed by Engineer. 


Regular 
Name Duty 
Jack Smith Boiler Room 
Engineer 
Fred Doe Fireman 
Dick Roe Fireman 
Tom Jones Fireman 
Others 


Assigned duties according to the situation. 


Note: Similar Bills should be arranged for: A—The Turbine Hall or Engine Room. B—The 
Electrical Section of the Plant. C—The Outdoor and Miscellaneous Sections 
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Fig. 2. This compressed air line valve 
burst while under 225 psi pressure, appar- 
ently from a body flaw. The missing parts 
penetrated a % in. steel plate fifty feet 
distant. High pressure valves and fittings 
should be inspected regularly for the first 
few months after going into service to dis- 
cover any developing cracks or dangerous 
porosity 


and, as the pressure fell, they slowed 
down, aggravating the overall pic- 
ture. In a desperate attempt to clear 
the slag with lances, many of the 
plant personnel were knocked out by 
gas. Finally, half the load was 
dumped to maintain reduced service 
on the other half. 

A little imagination exercised in 
connection with that slagging coal, 
before it was burned, would have 
avoided the casualty. Sometimes 
imagination and foresight are identi- 
cal. 

Are You Prepared for Fires? 


How many power plants are pre- 
pared for a fire? Do all the new 
men know how to use the hand ex- 
tinguishers? Are the fire pumps, 
valves, and hoses tested periodically ? 
And here is one of the most impor- 
tant questions of all: Does every in- 
dividual on every shift know exactly 
what he, personally, is to do in the 
event of a fire? 

In some plants, such as an oil re- 
finery’ or a gas plant, the conse- 
quences of a fire can be so terrible 
that even the word is never spoken 
aloud, deliberately. And yet—this 
writer was present at a gasworks 
fire in which the volume and pres- 
sure of the water delivered from the 
fire pumps approximated the drip 
from a leaky bathroom faucet. 

Fire panic can aid and abet the 
growth of a fire by: first, abandoning 
the fight at a crucial time; and sec- 
ond, by confusing the efforts of those 
who do attempt to bring a fire under 
control. In a public utility fire that 
started from a_ short-circuited 
ground cable, a young engineer ran 
amok and seriously interfered with 
the efforts of other personnel who 
were attempting to stop generators 
and to kill live circuits. Later, an- 
other man was forced to give up his 
fire-fighting to prevent the lad from 
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Fig. 3. This turbine exhaust case was damaged in the same explosion which wrecked 
the condenser shown in Fig. 1. (See March, 1946, Power Plant Engineering) 


killing himself by jumping from an 
upper window of the plant. 

Fire panic can occur at any time, 
but is less likely if every.man knows 
what to expect at the onset of a fire, 
and then exactly what to do. Here 
again, faulty supervision can be 
blamed as a contributing cause. 

Chiefs Must Educate Inexperienced Men 

POWER PLANT ENGINEERING has Car- 
ried many discussions concerning the 
chief engineer who regarded his spe- 
cialized knowledge as something to 
have and to hold, within himself, ex 
clusively, forever. Such men might 
be accused at times, and with some 
reason, of involuntary manslaughter. 
For instance, a night fireman in a 
boiler plant, when ordered to put a 
fresh boiler on the line, found the 
boiler valve to be sticking. A new 
man, this fireman, and working in a 
high pressure plant for the first time, 
he attempted to free the valve disc 
by slugging the body. of the valve 


with a small sledge hammer. After 
the second or third blow, the life of 
the valve came to a sudden violent 
end, and so did the life of the man. 
Moreover the entire plant was shut 
down for many hours until a new 
valve could be found and installed. 

Every chief engineer should con- 
sider himself responsible for the 
continued education of his men, and 
should be doubly careful of new 
men, for their well-meaning inex- 
perience can lead to disaster. 

Just Plain Weariness Causes Many 
Accidents 

Power plant casualties, too often 
to be overlooked, result from simple 
weariness of the operators. Some- 
times this is the fault of supervision, 
sometimes of the individual in- 
volved. Out on a Pacific Island, dur- 
ing the war operations, a night fire- 
man fell asleep. Perhaps he was ex- 
hausted from long hours on duty, 
and his weariness was aggravated 


by the occurrence of alerts during 
the time he should have been rest- 
ing. Firemen have slept on duty 
many times, and nothing happened. 
But on this one time the boiler feed 
pump chose to fail at the exact time 
he was dozing in his chair. The boil- 
er, a large, sectional header cross 
drum unit, oil-fired, burned up. Al- 
though no physical harm was suf- 
fered by the fireman, the entire 
plant was crippled, and perhaps he 
wished he had been less lucky. 

In a big city generating station, 
during some night repair operations, 
a man was being sent at frequent 
intervals to climb several flights of 
steps to an upper floor, where he 
alternately opened and closed a cir- 
cuit breaker. Toward morning, he 
stopped one flight of steps too soon, 
and closed a disconnect switch in a 
2200-v circuit. At the same instant 
realizing his mistake, he re-opened 
the switch. The plant then went off 
the line, and the man went to the 
undertaker. 

Weariness was the fundamental 
cause for this casualty, but it might 
have been avoided if that man had 
been so trained that his instinctive 
reaction to a disconnect switch was 
“Stop, look, and consider.” There is 
rarely time to meditate in emergen- 
cies, and what a man does, when 
mixed up in one, is almost entirely 
an instinctive movement, rooted in 
his previous training—or lack of it. 

~ How a Minor Trouble Can Cause 

a Major One 

Most power plant casualties are 
neither spectacular nor violent. A 
steam turbine, for instance, after 
carrying a heavy load for years with- 
out adequate attention, and suffering 
from a progressive erosion of the 
nozzles and steam cut leaks between 
stages, suddenly refuses one day, to 
accept its appointed burden. 

In another plant, somebody is al- 
ways over-lubricating a condensing 
steam engine, while at the same time 
nobody gives half enough attention 
to the filters. When the boiler foams 





SUGGESTED FORM OF INSEPECTION RECORD IN 


Assigned 

to Inspect 
Coal Bunkers for 
Incipient Fires 
Rotating Machinery 
Reciprocating 
Machinery 


Name 
Fred Doe 


Dick Roe 
Tom Jones 


Jack Smith Over-all Aspects 


of Plant 


Condition 
Found 


O.K. 


Frequency 
Weekly 


Once Each Shift O.K. 


Once Each Shift O.K. 


Complete Tour O.K. 


Once Each Week 


Note 1: Similar records should be established for the: 


A—Turbine Hall or Engine Room 


_ B—The Electrical Section of the Plant 
C—The Outdoor and Miscellaneous Sections 
Note 2: This Inspection Record should be prepared with the idea of recognizing potential casualties. The conventional inspections made 


by every group of shift personnel in every plant need not be included. If the shift is made sufficiently large, it will last for many months, and 
may be posted on a board in the section of the plant concerned. In this position, an overlooked inspection is quickly evident.. 


Date 
9/2/46 


9/2/46 
9/2/46 


9/2/46 


BOILER ROOM 
Condition 
Found 
Temp. Up 15° Since 
Last Inspection 
O.K. 


Date 
9/9/46 


9/3/46 


Rod Scoring on 9/3/46 
No. 2 B.F. Pump 
Excessive Dirt and 


Waste on Fan Floor 


9/9/46 
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or primes, somebody adds more com- 
pound; only that and nothing more. 
And everybody is surprised, of course, 
when a boiler tube lets go and they 
find a lot of oil scale on the internal 
surface of the tube. 

Bearings wipe out because, despite 
the presence of a lubricating oil 
centrifuge, shift engineers forget, or 
just neglect, to centrifuge the oil. 

Planning for power plant casualties 
takes three basic forms, two of them 
preventative, one limiting. 


Coming Trouble Often Casts a 
Shadow Before 

First is inspection. At least once 
every week, a plant should be in- 
spected for potential casualties. 
Often, the shadow of coming trouble 
is obvious, if we merely look in the 
right direction. In one large boiler 
plant, nobody looked up at the roof 
for years, or perhaps, because of the 
darkness among the lofty rafters, the 
contact of the wooden roof with the 
uncovered steel stack merely went 
unnoticed. Then, one winter night, 
during a time of heavy overload on 
the boilers, the old roof torched off. 
When finally the fire was put out, it 
already had spread so far, and had 
done so much damage, that the plant 
also was out, for a week. 

A real inspection of potential dan- 
ger areas, flavored with a dash of 
imagination, would have avoided this 
casualty. 


Second is interpretation, the inter- 
pretation of operating phenomena. 
Machinery breakdowns almost al- 
ways give warning of their immi- 
nence, if we simply understand their 
signals. Out in the Pacific war zone, 
one of the two main engines of a 
Diesel-driven tanker built up a his- 
tory, over months of operation, of 
crankcase “puffs,” minor vapor ex- 
plosions that did no more damage 
than blow off the inspection doors. 
The warning was there, but nobody 
paid any real attention to it. One 
day, while traveling at full speed 
through dangerous waters, that en- 
gine put on a first class, major, crank- 
case explosion. Much of the engine 
was wrecked, and the ship was lucky 
to limp back to port on one engine. 
And she was-out of the war for many 
months. 

If a turbine develops vibration, or 
a reduction gear sets up an increas- 
ingly loud whine, the warning of an 
approaching casualty is there. We 
have the chance now to make the 
next move, and if we don’t make it, 
the machinery will, perhaps to our 
everlasting sorrow. 

Third is rehearsing. In this situa- 
tion, the casualty has occurred, and 
we are concerned with limiting the 
extent of the damage. In the Navy, 
where damage control more often 
than otherwise is a matter of life and 
death, damage control drills are 
sometimes incorporated in the daily 
routine. Shore plants should simu- 
late a casualty at least once a week, 


until every man in the plant reacts 
instinctively to his assigned emer- 
gency duties. After that, a drill every 
three weeks in large plants, and once 
a month in small ones, should be 
enough to maintain the correct re- 
action. 

These drills will uncover some sur- 
prising conditions. Escape doors will 
be found locked, gas masks will, be 
absent from their proper stations, 
fire hoses will be split, plant opera- 
tors will not know just where to put 
their hands on key valves, or what 
switches to open and what switches 
to close. When these conditions exist, 
the chances for a casualty increase, 
for bad luck seems to have a super- 
natural flair for visiting plants that 
are unprepared. 

Inspect, interpret, rehearse. These 
three words, incorporated in the op- 
erating rules of any power plant, 
can provide protection against cas- 
ualties, and limit the scope of those 
that do occur. 


Corrosion of Plant 
Equipment 
(Continued from page 75) 


it is desirable first to check to deter- 
mine whether it is embrittling, that 
is, whether embrittlement may be 
expected to take place in the boiler. 
Testers are now available which can 
be hooked directly onto the boiler 
and in a month or so a determina- 
tion can be made which will indicate 
whether there is likely to be embrit- 
tlement. Also samples of the boiler 
water can be sent to research labora- 
tories for checking and the embrittl- 
ing nature of the water determined. 

If the water is found to be embrit- 
tling then anyone of several methods 
can be used for the prevention of 
embrittlement. Briefly these involve 
the use of quebracho tannin, lignins, 
sodium nitrate, etc. Since it is the 
hydrate alkalinity that actually 
causes embrittlement to take place, 
caustic embrittlement also can be 
prevented by maintaining the boiler 
water under such a condition that 
no free hydrate exists. Such a 
method known as the coordinated 
phosphate control has been developed 
in recent years. 

TREATMENT OF OLD PITS—It often 
happens that where corrosion has 
occured to some extent in the boiler, 
that corrosion may continue even 
after the original cause of corrosion 
has been eliminated. This is usually 
due to the fact that the pits are 
filled with sludge or corrosion prod- 
uct which acts as a screen or plug 
under which concentration of boiler 
water can take place or under which 
the oxygen can become depleted. If 
the former occurs: the protective 
film on the metal will be dissolved 
allowing corrosion to continue and if 
the latter occurs concentration cells 
may be set up and serious corrosion 
may result. Once corrosion has taken 


place and pits have formed, in order 
to be sure that this pitting will not 
continue, the pits should be cleaned 
out and maintained in this condition. 
In many cases old pits are painted 
with a protective coating. This may 
or may not be necessary but it 
should stop the corrosion. 


General Conclusions and Suggestions 
for Future Study 


In recent years there have been 
great strides in understanding the 
basic principles involved in corro- 
sion of boilers and also in the means 
for preventing this corrosion from 
taking place. It would appear that 
most of these theories are the same 
as those which applied years ago. 
What actually has happened is that, 
because of increased pressures and 
temperatures, causes of corrosion 
that were not at all important at 
the lower pressures have now sud- 
denly become quite important. This 
undoubtedly will be found to be true 
in the future, that is, as pressures 
and temperatures gradually become 
higher and higher, certain other 
factors will become more and more 
important. As mentioned, it would 
appear that the effect of pH, dis- 
solved oxygen and the more or less 
common causes of corrosion are 
fairly well understood. Those in- 
volving copper, poor circulation, 
high heat transfer rate and other 
boiler design problems are not so 
well understood. It is along these 
lines that the greatest effort must 
be expended in the future if corro- 
sion free boiler operation is to be in- 
sured. : 
(To be continued.) 


Transformer Outages 
(Continued from page 80) 


carrying the heavier load would open 
first.2 Such an arrangement would 
indicate positively the location of ex- 
cessive loads. The operation of such 
transformers in a bank would be sim- 
plified greatly, and the possibility of 
a transformer being disconnected from 
the secondary mains in case of severe 
overload would be considerably less- 
ened. s 

Figure 4 shows the actual installa- 
tion of one of the 10 kva, 2-breaker, 
CSP transformers. Note the five sec- 
ondary leads and the simple method 
of separating the “main” and the 
“section” secondaries by means of 
strain insulators. 

The 2-breaker CSP transformer is 
a distinct contribution to the art of 
secondary banking and its acceptance 
by the utilities will depend on its cost 
relative to the conventional trans- 
former or to the 1-breaker CSP trans- 
former, the ease with which a bank 
can be designed and operated, and the 
savings that can be effected in re- 
duced transformer capacity. 


2 This has been done in more recent de- 
signs of these transformers. 
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How a Diesel Will Fit 
in a Steam Plant 


By A. C. KIRKWOOD Burns and McDonnell Engineering Co. 





= and valleys of daily load 
curves have long wooed the imagi- 
nation of most operators and many 
engineers. Legion are ideas and ef- 
forts used to level this summation 
record of the vagaries of man’s de- 
mand for electric power. Specifics 
have been found for certain utilities, 
but only ceaseless effort has achieved 
any evidence of universal success. 
Today’s load curves still show un- 
wanted variations. 

Fundamental habits of consumers 
prevent conversion of the normal, 
fluctuating loads to the idealistic con- 
stant load. Many engineers and oper- 
ators believe that the load variations 
imposed upon steam-operated gen- 
erating stations can be met desirably 
with Diesel engine generators. 

An impartial approach is essential 
to successful consideration of the 
merits of a possible combination 
steam and Diesel plant. 

Continued traditional support of 
either type of prime mover will not 
secure the mature judgment and full 
consideration required to determine 
the merits of a particular application. 


Scope of Discussion 
In general, steam plants are larger 
than Diesel plants. The same is true 
of the capacities of individual gen- 
erating units of the two types. It is 


This paper was presented at the 18th 
National Oil and Gas Power Conference. 


doubtful if any but the smaller steam 
plants would be supplanted by Diesel 
(or gas engine) plants. These small 
steam plants do not fall within the 
scope and intent of this discussion. 
It is obvious that the internal com- 
bustion engine-generator unit must 
be considered as an aid in the opera- 
tion of a steam plant rather than as 
a main unit in that plant. The impor- 
tance of the Diesel’s role will depend 
upon the need for the unit and, if need 
there be, the cleverness with which 
it is used. Studies of daily load char- 
acteristics and changes therein are 
pertinent to best operation of the in- 
stallation. 


Assumed Generating Capacity 

Included in operating files available 
to the author are detailed data for a 
system whose 1945 maximum hour 
(generation) was 19,100 kwh, whose 
gross output was 90,467,739 from 
2/1/45 to 1/31/46, and for which load 
data had been compiled on an hourly 
basis. For purposes of this discus- 
sion, it is considered permissible to 
assume that the plant might at pres- 
ent consist of 2—5000 kw and 2— 
10,000 kw turbo-generators. Treat- 
ment herein is for an isolated plant. 
The annual demand is approaching 
rated firm capacity, consequently 
operating studies involving a possible 
Diesel unit must also be considered 
in the light of probable future loads. 





TABLE | 
SUMMARY OF OPERATIONS—WITH DIESEL 





Average 
Load, kw 


Hours Kwh 
Service Generated 





3,000 kw, 


3,434,200 4,930 
24,853,000 4,920 
0 0 
57,187,000 8,450 
4,918,000 1,360 


90,392,200 





TABLE I! 
SUMMARY OF OPERATIONS—WITHOUT DIESEL 





Average 
Load, kw 


Hours Kwh 
Service Generated 





4,296,400 
9,494,000 
23,270,800 
53,331,000 


90,392,200 


3,180 
4,100 
6,010 
7,290 





An examination of hourly loads, 
day by day, shows several definite 
patterns. These patterns are so clearly 
defined that adequate accuracy can 
be assured if only every fourth week 
is examined in detail. A total of 13 
weeks plus one extra day was used 
as the basis of this study. The calcu- 
lated total annual generation was 
90,392,200 kwh, the actual was 
90,467,739 kwh. 


Rolling Reserve 


Operating schedules or procedures 
are not universally standardized, 
therefore the matter of rolling re- 
serve capacity is debatable. A system 
employing a large rolling reserve will 
obviously have less use for a Diesel 
unit than a system operating with a 
minimum of rolling reserve. Studies 
used for this paper were predicated 
on a minimum rolling reserve. Thus, 
if a unit could be removed from serv- 
ice for some eight hours or more, it 
was removed and the operating econ- 
omy of the remaining machines 
thereby improved. On the other hand, 
noon hour or late afternoon valleys 
were not considered adequate rea- 
sons for shutting down a machine. 
Examination of daily charts indicates 
that for each day of the week, defi- 
nite prime mover schedules can be 
established. Seasonal influences can 
be coped with and week-end inspec- 
tion periods can be planned in ad- 
vance. 

3090 Kw Diesel Unit 


A 3000 kw Diesel generator was 
considered an appropriate sized unit. 
Using the procedure outlined briefly 
in the preceding paragraph, it was 
found that this unit could be operated 
economically 3630 hours during the 
year to produce 4,918,000 kwh. The 
average load would be 1360 kw. But, 
and this point is noteworthy, the bulk 
of the operating hours are not at the 
time of the daily peaks. It is obvi- 
ously wrong to consider the Diesel 
unit as a “peak load” unit when ap- 
plied to this type of service. It is, 
however, proper to consider the 
Diesel as a unit to improve operating 
load factors of other units, as a unit 
that can almost instantly accommo- 
date sudden increases in plant load, 
and as a unit that can assist during 
peak loads. Table I shows the sum- 
mary of annual operations with the 
3000 kw Diesel unit installed and 
Table II without it. 

The Diesel unit has, in this instance, 
successfully improved the operating 
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How a Diesel generator can be effectively used in a specific 4-unit 30,000 kw 
steam plant... Study based on minimum rolling reserve . . . 3000 kw Diesel 
generator selected as appropriately sized unit for this plant... Comparison of 
annual fuel costs using steam only and using steam and Diesel in combination 
. .. Studies and tables included for load growth up to 100 per cent increase in de- 
mand ... Diesel generator not to be considered as standby or peak load unit... 
Must be allowed to play its assigned role as part of the base load equipment... 
Diesel’s effect on plant firm capacity affords value in addition to fuel saving 





load factor of each turbo-generator. 
As will be seen, this has been done 
at a saving in total fuel cost. Table 
III shows comparative fuel costs re- 
sulting from use of the two operating 
procedures. 

Fuel Costs 

Diesel fuel oil has been priced at 
$0.04 per gallon, roughly $0.26 per 
million Btu. Using guarantees for 
similar engine generator units, fuel 
costs have been assumed at $4.40, 
$6.20, and $8.24 per hour for %, %, 
and 4/4 load, respectively. Since the 
selected group of hypothetical tur- 
bines indicates strongly that the 
steam plant operating conditions 
would be 400 psi, 700 F TT, these 
conditions have been used. Average 
annual exhaust pressure was assumed 
to be 1.5 in. Hg and fuel cost was 
taken at $0.15 per million Btu. This 
assumption places steam cost at ap- 
proximately $0.255 per 1000 lb. Es- 
tablished modern turbine perform- 
ance data have been used in determin- 
ing steam plant fuel costs shown in 
Table III. 

From this table it is apparent that 
a small annual saving in fuel cost 
can be realized. 

Load Growth 

Not apparent from this table (III) 
is the effect of load growth. Certainly 
the investor and utility administrator 
will want to know reasonably well 
what to expect in the future. The 
customary load growth study is not 
included herein. Substituted therefor 
is a series of studies for 20, 40, 60, 
80, and 100 per cent increase in de- 
mand. Load factor is assumed to be 
constant. Rather than repeat the 
comprehensive studies used as a basis 
for the initial studies (Tables I, II, 
and III), it is believed sufficiently ac- 
curate to explore the future in terms 
of an “average” or typical week. A 
week in early May was selected and 
in view of ratios of generation and 
certain other noted comparisons, it 
was decided to correlate average 
week to annual operations on_ the 
basis of a ratio of 54.8 to 1.0. 

Table IV shows for each of the two 
types of plant the hours of service 
rendered by each unit by days. Cor- 
responding generation of energy is 
recorded. Fuel costs have been de- 
rived as previously explained and are 
Stated in terms of weekly costs, 
weekly differences and annual differ- 
ences. The $1,300 saving of Table III 
has become $1,585 in Table IV. This 


represents a discrepancy of some 12 
per cent but does not alter the gen- 
eral pattern of results. 

Tables V and VI show similar re- 
sults for years of greater loads.* 
Several points are noteworthy. The 
addition of the 3000 kw Diesel will 
defer by about two years the instal- 
lation of additional turbo-generators. 
This naturally alters the units used 
in the two comparative plants so that 
the same sizes of units are not nec- 
essarily considered. For instance, in 
Table V the plant with the Diesel 
unit has but one 15,000-kw turbo- 
generator whereas the strictly steam 
plant has two such units. In no case 
is the annual saving in fuel cost lower 
in the higher load years than it has 
been found in the study of year 
1945-46. On the other hand, in no 
year does the reduction in fuel cost 
appear to be highly attractive. About 
three per cent is the maximum sav- 
ing indicated. i 

All-inclusive conclusions are not 
permissible except to the extent that 
these data illuminate a possible path- 
way. 

Diesel Not Peak Load Unit 

It is erroneous to consider the 
Diesel unit as a peak load unit. De- 
pending upon the relations between 
steam and Diesel unit capacities, the 
extent of peak load, and the neces- 
sary operating schedule, the Diesel 
may or may not be used during the 
peak period. On the other hand, it 

*Editor’ : 

Mr. hh oe war ee. 
of 20% increase from 100 to . Since 
the two tables presented here show the 


trend, and to save space we have elimi- 
nated the tables for 120%, 160% and 180%. 


may be used for one or more hours 
both morning and evening to change 
the operating schedule of turbo-gen- 
erators to obtain vastly improved 
operating load factors of individual 
machines. If saving of fuel, plant 
economy, and improved operating 
schedules are wanted, then it would 
seem that the Diesel unit has an ex- 
cellent opportunity for additional 
service. 

Operating schedules used in these 
studies are rigorous and presume in- 
telligent interpretation of operating 
conditions followed by decisive action. 
These studies contemplate minimum 
rolling reserve capacity and the use 
of generating units to attain this con- 
dition. Allowance has been made for 
week-end inspection of large units 
with smaller units economically han- 
dling the lower loads of the week- 
end. If the steam plant system con- 
templating installation of Diesel unit 
does not adhere to a similarly rigor- 
ous schedule, then there is little, if 
any, benefit to be gained by installing 
a Diesel unit. 

Diesel Must Play Assigned Role 

Once installed, the Diesel unit must 
be permitted to play its assigned role. 
The Diesel unit can be started or 
stopped with little effort. It can be 
used successfully for short periods of 
time, periods which steam practice 
would rightly consider too short for 
changing turbines. It is necessary, if 
the Diesel unit is to be successful, to 
educate the operating staff in the pos- 
sibilities and results of this different 
mode of operations. 

Comparative fuel costs and kindred 
items used herein are not universally 





TABLE Ill 
COMPARISON OF ANNUAL FUEL COSTS 





1945—With Diesel: 

Unit 5 
Hours in Service 695 
Avg. Hourly Load, kw 4,930 
Fuel Cost/Hour 

Fuel Cost/Year 


5,065 

4,920 
$11.80 
$59,800 


10 D 
6,792 3,630 
8,450 1,360 

$ 19.90 $ 4.10 
$135,000 $14,800 $217,800 





1945—Steam Only: 

Unit 

Hours in Service 

Avg. Hourly Load, kw 3,180 
Fuel Cost/Hour 

Fuel Cost/Year 


2,308 

4,100 
$ 9.90 
$22,900 


Total 


10 10 
3,871 7,344 
6,010 7,290 

$14.70 $ 17.60 
$57,000 $129,000 $219,100 


Difference per Year $1,300 
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TABLE IV 


COMPARISON OF TYPICAL WEEK (OUTPUT BASED ON YEAR 1945) 






















Kwh Generated 
1 10 D 

































Difference per year**.... 


Hours in Service 

Day 5 10 10 D Total *5 5 0 Total 
Wed s Vv @ 9 41 0 40,000 0 1400 12,900 E 
Thur, 9 0 24 10 43 0 45,000 O 204,400 11,300 260,700 
Fri. 8 0 24 6 38 0 40,000 0 201,100 6,100 247,200 
Sat. 15 0 12 8 46 £55,000 67,300 0 91,000 9,300 +600 
Sun, 24 #0 0 19 45 10,000 118,300 Oo 0 27,500 155,800 
Mon 17 0 17 13 47 0 84,600 0 159,900 10,500 255,000 
Tues 8 0 24 8 F 0 201,100 10,600 251,700 
TOR vsccis 1389 0 125 73 300 65,000 435,200 0 1,062,900 38,200 1,651,300 
ER: ein wniosceaeeaeeseoe eee ae 5,000 0 8,500 1,210 — 
ee | See ee $12.05 0 20.05 3.80 —_— 
oe ee $156 0 $2,510 $278 $3,994 

§ 5 10 10 Total 5 5 10 _i0 Total 
Wed. 0 0 15 24 39 0 0 90,060 168,300 258,300 
TRUE. occas » 2 15 2 39 0 0 90,000 170,700 260,700 
2 re. 0 O 15 24 39 0 0 90,000 157,200 247,200 
SS 2 16 22 40 7,000 80,000 0 135,600 222,600 
Sun. 4 24 0 0 48 900 77,900 0 0 155,800 
BION, 00.00% 7 8 1 16 46 18,900 20,500 107,800 107,800 255,000 
MERE. «aris 0 0 15 24 3 0.06 161,700 251,700 
TOA aca 33 48 75 134 290 103,800 178,400 467,800 901,300 1,651,300 
Dn | CE ee ee: a 3,150 jr 6,250 6,75) —— 
Cost per hour... 7.80 $15.20 $16.30 Sed 
Cost per week....... $257.00 $436.00 1,140 $2,190 $4,023 
Difference per week.... Re ee EES Ne ine Ee eR eT sites 








*Note: In all tables generators are rated in megawatts. 
Diesel generator. 






““‘D”’ is symbol for 3000 kw 



































































**Note: Based on ratio of kwh generated at 54.8 to 1.0. 
TABLE V 
COMPARISONS OF TYPICAL WEEK (OUTPUT 140% OF 1945) 
Hours in Service Kwh Generated 

Day 10 10 15 OD Total 5 10 10 15 D Total 
Was cine o 60 Ss 2 4 8 0 0 48,000 307,000 6,900 361,900 
i ee 0 0 9 24 5 38 0 0 54,000 305.500 6,500 366,000 
aaa 0o08:s8: 4@ 3 S&S 0 0 40,000 302,500 3,500 .000 
Sere 11 O15 12 8 46 55,000 0 120,000 130,500 )6,600 312,100 
Se 0 O 24 15 39 0 0 210,800 0 7,600 218,400 
PROS sues oe D. @ 47 87 3: Far 0 0 102,000 251,700 3,800 357,500 
i 0 0 8 24 4 36 0 0 48.000 296,300 8, 200 __ 352,500 
of + | rs 11 O 89 125 42 267 55,000 O 622,800 1,593,500 43,100 2 7314,400 
PUTROD: 55 isiceiccceaaue eaaue seeneue 5,000 0 7,020 12,800 1,030 —_—_ 
Spe MN MINN. 5 55 5:60 40O SEARO SEE $12.05 0 $16.90 $29.8 $3.45 ae 
ee ee $133 0 $1.51 $3,730 $144 $5,507 

10 10 15 15 Total __10 10 15 15 Total 
SU eee 0 oO 15 24 39 0 0 150,000 211,900 361,900 
a ee 0 015 24 39 0 0 150,000 216,000 366,000 
4 ee 0 O 15 24 39 0 0 150,000 196,000 346,000 
ee" 1612 0 12 40 96,000 85,600 0 130,500 312,100 
Be. assent 4 12 O 0 36 157,000 ; 0 ’ 
BO Osi na%s 5 2 47 “36 39 42,700 170,000 144,800 357,500 
epee 0 O 14 24 38 0 140,000 212.500 ’ 
TOtal.. .nsics 46 24 76 124 270 295,700 147,000 760,000 1,111,700 2,314,400 
OL, EEE LOL EEE 6,450 6,150 10,000 8.950 _ 
SOE RMT MURINE oi sis505s. 6 0050 95-010 Diner $15.70 $15.00 $24.00 $21.60 — 
SORE ORT PANO. 5 6:5405-4,5:0.50500S 20a Se $723 $360 $1,820 $2,680 $5,583 
SOOO OD FEET WBN 6s 55:50:56 5sis niacareie Sine screenees be bes aeee Vere ER ba cer emnG seeek een h ieee $76 
OTD IORI 55 6:51:63 sears omiae-ne Ba ee he as aes a apie WES Betas aren elounR neces eum eecine $4,160 









applicable. They must be determined 
for each project and the comparative 
values may in themselves write the 
decision. 

A system with a very high load 
factor has less use for Diesel assist- 
ance than one with a medium or low 
load factor. 

In judging the value of Diesel as- 
sistance, it should be borne in mind 
that its effect on plant firm capacity 
is as important as the affect of any 
other unit. This value is in addition 
to any fuel saving that may accrue. 

There are and, will continue to be, 
many: systems where a Diesel unit 
can be helpful. Properly applied and 
operated, the unit will pay dividends 
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TABLE VI 


COMPARISON OF TYPICAL WEEK (OUTPUT 200% OF 1945) 








Hours in Service 
1 15 


















Kwh Generated 
15 































Day 10 5 D Total 10 10 15 D Total 
Se 0 O0O 146 24 4 44 0 0 192,000 316,200 8,400 516,600 
Thur -0 O 14 24 5 45 0 0 192,000 322, 7,400 521.400 
YS ee 0 =(«~O 24 3 42 0 0 180,000 309,000 -400 -400 
BBG: ssonnte a2 37 0 12 10 51 114,800 156,000 0 156, we 18,000 445,200 
Sun 13 24 0 0 8 45 78,000 218,400 0 15,200 311,600 
eee 0 8 14 #18 10 50 72,000 168,000 255, 400 10,600 000 
7U6.. ..-.D. 0 46. 2h. 2. 0 0 192.000 309, 000 §=6.2.400 503,400 
Total -.25 49 77 126 42 319 192,800 446,400 924,000 1,668,000 67,400 3,298,600 
DAM: cs hs boanuneaeek eh oaebains 7,720 9,010 12,000 13,250 1,610 — 
oe IT ON 65 66s ceiaanaeeee $18.50 $21.10 00 $30. $4.70 — 
SOME OP POI osc s skp nnesasseand $464 $1 935 $2,150 $3.870 $197 $7,716 
s 10 15 15 15 Total 10 15 15 _15 Total 
MOS sess 8 0 18 24 50 48,000 0 216,000 252,600 516,600 
Thurs 8 0 18 24 50 48,000 0 216,000 257,400 521,400 
i PRS 0 18 24 50 48,000 0 216,000 230,400 494,400 
Sat. 0 0 18 24 42 0 0 216,000 229,200 445,200 
BUA: acces 10 24 0 0 34 60,000 251,600 0 0 a 
MON. ccc 8 0 18 24 50 48,000 0 216,000 242,000 
Tues 8 0 18 24 50 48,000 0 216.000 239, 400 308,400 
| ieee 560 24 108 144 326 300,000 a 600 1,296,000 1,451,000 3,298,600 
MIND oo chs sali do ASAE Tey eee 6,000 0,500 12,000 10,100 
SPREE MOI 4. ois sav agacaees oauee $14.70 $24'90 $28.00 $24.00 
REE WOOT WII is os. i-0:55 000.0015 06 $735 $598 $3,025 $3,470 $7,828 
PTT IE AION 656 sh '6-9:5,015 acd Ri sos ets Sin SANE SENSI CE RE RETR res ee $ 112 
Ie EITC sio-0:5 0. slick jiow'a sah aise Mees ede aie ice Ree cain CRC $6,140 








Springdale Turbine 


(Continued from page 83) 
heater water-level measurement is 
made by a Hagan pneumatic water- 
level transmitter providing the pri- 
mary measurement for the Bailey 
control. For controlling the by-pass 
on the high-pressure pumps, contacts 
in the Bailey feedwater pump meters 
open and close air-operated valves 
at pre-determined rates of flow. A 
21,000-gal condensate storage tank is 
connected to the condensate system 
between the air ejector and the low 
pressure heater. Deaerator pressure 
is too high to permit this tank to 
float on the line. In order to main- 
tain deaerator water level, a Bailey 
condensate control was installed 
which automatically passes conden- 
sate to either the deaerator, the roof 
tank or recirculates to the condenser. 
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Magnetic Map Making 


We have just finished reading about the 
Magnetometer, a tricky device which is 
trailed behind an airplane to record auto- 
matically the geological characteristics of 
the area beneath it. It is dubbed a “doodle- 
bug”—for why, we haven't been able to 
discover—but even that doesn’t seem to 
detract from its effectiveness. According 
to the Naval Ordnance Laboratory, which 
developed it in cooperation with Bell Tele- 
phone Laboratories, it was used extensive- 
ly during the war to detect submarines 
and is being used in peacetime to discover 
new mineral deposits and potential oil 
fields. 

According to scientists now engaged in 
mapping operations in Alaska the doodle- 
bug provides a rapid method for prelimi- 
nary exploration and also gives a more ac- 
curate appraisal of the geological structure 
of the area than that obtained by ground 
parties using conventional magnetic meth- 
ods. 

More exciting than all this, however, to 
a shallow mind such as ours, is the possi- 
bility that the doodlebug may be em- 
ployed in searching for some $22,000,000 
in sunken treasure now lying somewhere 
at the bottoms of the Great Lakes. It seems 
that some comfortable portion of this vast 
wealth is wrapped up in 310 barrels of 
well-aged whiskey. Just what kind of 
magnetometric didoes are cut by the de- 
vice when it is approached by a case of 
Scotch the report fails to mention. 

One boon, as yet neither realized or 
dreamed of, is the possible elimination of 
cartoons about the lost collar button. 
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How to Weld with Small Welders 


Here are instructions on the use of the small welders which 
have made their appearance lately. Preparing work .. . Pre- 
cautions to avoid fire and burns . . . How to strike the arc... 
Points to remember .. . Positions for welding . . . Flat welding 


By A. H. HEMKER General Electric Company 


peace you consider striking an 
arc with your small welder there 
are certain preliminary steps which 
must be taken to assure good welding 
and personal safety. These practices 
and precautions will soon become ha- 
bitual, but until they do they should 
be carefully remembered. 

Make sure that the ground cable 
on your welder is clamped securely 
to the work to be welded. Locate the 
welder away from material which 
might become ignited by sparks from 
the welding, and keep it high enough 
off the floor to permit a flow of cool- 
ing air through the base. 

Clean the work to be welded by 
wire-brushing it until the loose scale, 


Fig. 1. How to strike an arc. Electrode 

is bounced off the work and then returned 

to proper arc length: the arrow depicts 
direction of motion 


excessive rust, or paint have been re- 
moved. Wear clothing that is fairly 
fire-resistant and which leaves no ex- 
posed skin to be sun-burned by the 
arc rays. Weld in a spot where 
neither people nor animals will get 
flashes from the arc in their eyes. 
Wear leather gloves so that you can 
handle hot metal for a brief period 
without getting burned. 

Never put an electrode in a holder 
near grounded work when the weld- 
ing machine is turned on without 
having a shield ready to swing over 
your face. To load an electrode into 
the holder, insert the bare end of the 
rod and make sure a tight connec- 
tion is made. If the electrode coat- 
ing does not extend completely to the 
end of the steel at the striking end 
of the electrode, clip or grind off any 
bare wire back to the coating. 

Now you are ready to start weld- 
ing. Beginners will find that it is 


Fig. 2. This photo shows the appearance 
of a correctly made fillet. Note tnat fillet 
contour is practically flat 


easiest to start an arc and weld with 
¥%-in, electrodes. With one hand, 
point the end of the rod to the spot 
at which you want to start the arc. 
After swinging the shield over your 
face, hold the electrode about % in. 
from the work, and then twist the 
wrist to make the end of the rod 
lightly scratch the work (as in strik- 
ing a match only slower and with 
less pressure). 

Another way to strike an arc is to 
bounce the electrode off the work 
not more than % in. (similar to a 
chicken pecking corn) and then hold 
steadily, and you will have an arc 
between the rod and the work. (Fig. 





Fig. 3. Two-layer fillet correctly arc 

welded in flat position showing good pene- 

tration and contour obtained with proper 
technique 


1.) If the arc is started with this 
bouncing or pecking motion, rather 
than a direct strike, sticking of the 
electrode to the work should not be 
a problem. 

If the rod does stick to the work, 
however, twist the rod and holder to 
break it free. If it does not break 
free, let go of the holder and switch 
off the welder, leaving the rod stuck 
to the work. It may now be broken 
free easily. 

The length of the arc should be 
roughly the diameter of the electrode 
with its coating, but not more than 
¥% in. You will soon find that the arc 
has a certain frying sound when it is 
running smoothly and laying a good 
weld. Most experienced operators 
judge arc length by sound. 

You must keep your eye on three 
points when welding: 

(1) Watch the space between the 
end of the rod and the work. Too 
much space causes excess spatter and 
too little space may make the rod 
stick to the work. 

(2) Watch the crater. The shape 
of the crater (the pool of molten 
metal) should be symmetrical. 

(3) Watch ahead of the rod in or- 


Fig. 4. Fillet welds are shown here after 

being cut across. The weld on the left was 

made with correct arc length while the 

weld on the right has gas and slag inclu- 
R sion 


der to closely follow the joint being 
welded. 

Welds may be made in any posi- 
tion. A flat weld is one in which the 
surface of the bead (deposited weld 
metal) is horizontal. A horizontal 
fillet (Fig. 2) is one in which one plate 
is vértical, the other horizontal, and 
the bead surface itself makes an an- 
gle of about 45 degrees with the hori- 
zontal plate. (Fig. 3.) Generally 
speaking, you should hold the elec- 
trode so that it points directly into 
the’ joint to be welded. Then siant 
the electrode forward about 15 de- 
grees in the direction of travel and 
maintain this angle while welding. 
In welding horizontally across a ver- 
tical plate, the electrode should be 
level and slanted about 15 degrees in 
the direction of travel. 

For consistently good welds, the 
bead of deposited metal should be 
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about 1 in. long for each inch of rod 
used. This is done by’ holding a con- 
sistent arc length, moving steadily in 
the direction of travel, and feeding 
the rod down as necessary to main- 
tain the correct arc length. (Fig. 4.) 
It is quite natural to co-ordinate 
these two movements after a small 
amount of practice. The form of the 
crater (molten pool of metal under 
the arc) is a good indicator of how 
the weld bead is going. If it stays 


Fig. 5. Correct appearance and location 
of layers in a three-pass fillet weld 


uniform and you can see the metal 
flowing back of this pool to form rip- 
ples, the bead is sound and consistent. 


Flat Welding 


In plate or thick material (% in. 
thick or greater) where a bond of 
real strength is required, a weld con- 
sisting of more than one bead is nec- 
essary. This is called a multi-pass 
weld. The crack or joint is grooved 
out with a diamond point or cape 
chisel, or a grinder, so that it is uni- 
formly beveled (slanted) on both 
sides. The first pass (bead) is laid 
at the bottom of the V in the same 
manner as previously described. The 
slag should then be chipped from the 
bead (weld), and it should be wire- 
brush cleaned. The next bead should 
be at one side, overlapping the first 
bead a little more than halfway, with 
the electrode tilted slightly toward 
the side of the V. This should also be 
chipped clean and wire-brushed, and 
the other, or third bead, laid in a 
similar fashion on the opposite side 
to make a practically flat bottom in 
the V. Carefully cleaning between 
welds, additional layers are laid in 
the same manner, overlapping each 
bead about 50 per cent from one side 
of the V to the other, until the final 
layer of beads is flush with, or slight- 
ly above the surface or top edge of 
the V-groove. This is known as a 
multiple-bead joint. (Fig. 5.) 

An easier, faster, and equally satis- 
factory way is the so-called “stringer, 
chaser, and weave.” The weld is 
started with a bead at the root of the 
V, this weld being called the stringer. 
After removing slag and cleaning, the 
chaser is laid by starting the arc on 
one edge of the stringer bead, car- 
rying it straight across to the same 
position on the opposite edge of the 
bead, hesitating there briefly, and 
then going back across the bead to 
the starting point, where another 
brief pause is made to permit the 


metal to wash up and “wet” the par- 
ent or work metal. The chaser is 
continued in this fashion, moving 
slightly forward each time across the 
stringer beads. When the slag has 
been removed from the chaser and it 
has been wire-brushed clean, the 
weave bead or beads required to 
bring the weld flush with the top of 
the V are deposited in the same 
manner. 

In making multi-pass welds, the 
importance of thoroughly cleaning off 
the slag between passes cannot be 
overemphasized. Any slag left on the 
bead is liable to be trapped in the 
final weld, and may cause the weld 
to fail in service. In any case, some 
strength will be lost. 


Vertical Up-Welding 

To weld a seam that is vertical or 
nearly so, start at the bottom of the 
V or joint with the electrode pointed 
slightly downward from the horizon- 
tal and hold the arc at that point 
long enough to form. a little shelf. 
Move the arc quickly up the joint a 
fraction of an inch, and before the 
color fades out of the shelf, bring the 
arc back down again to it, so that 
the electrode is either horizontal or 
pointed just slightly upward. Con- 
tinue this speed upward the same as 
when welding a flat bead, but watch 
carefully that the bead does not get 
too hot and start sagging. If this 
starts to happen, move the arc rap- 
idly up the seam a small fraction of 
an inch, and allow the weld metal to 
cool slightly before bringing the arc 
back to the bead. This is known as 
whipping. If it is found easier, whip- 
ping may be practiced continuously 
when welding vertically upward. The 
upward movement should be quite 
short (% to % in. uniformly timed), 
and the arc should return to the 
crater as the color fades in toward 
the center. The pause at the upper 


a 


Fig. 6. Single-pass fillet weld incorrectly 

made in vertical position. The surface 

porosity was caused by too fast travel of 
the electrode 


end of the bead should be from two 
to three times as long as the time of 
the whip when whipping continu- 
ously. (Fig, 6.) The weld will be of 
better quality if it is possible for the 
operator to lay the bead without 
whipping except near the top where 
the metal is getting very hot. When 
laying vertical-up welds, the current 
setting on the welder should be some- 
what less than that used in flat or 
fillet welding, and the bead width 
should be limited to twice the elec- 
trode diameter. This, of course, re- 
fers to stringer or single-pass beads. 
Perhaps a helper can assist in ad- 
justing current while you are doing 
your first overhead and vertical weld- 
ing. In vertical fillet welds, the leg, 
or distance up on each plate from the 
bottom of the joint should be equal 
on both sides. If this weld cannot be 
made in one pass, it is made in a 
similar fashion to the multi-pass 
joints described previously for V- 
prepared plates. 


Overhead Welding 

For overhead welding, the elec- 
trode should point upward from the 
holder and lean slightly in the direc- 
tion of travel. The current should be 
somewhat less than normal for the 
size rod used and the arc should be 
held somewhat shorter than usual. 
At first, whipping will probably be 
found necessary before solid beads 
can be laid, but otherwise, welding is 
done the same as in any other posi- 
tion and overhead joints of any type 
may be welded in the usual manner. 
It is advisable to get behind the arc 
and slightly to one side of it while 
welding roughly in the direction that 
you are facing. Such a position will 
not only aid in obtaining straight 
beads, but will also reduce the quan- 
tity of spatter and sparks falling on 
the operator. If much overhead weld- 
ing is to be done, the wearing of a 
cape or overhead jacket is recom- 
mended to prevent being burned by 
the falling sparks. Welds should be 
practiced on scrap plates and broken 
to determine their soundness. 


Valve Standards 


Printed copies of Simplified Prac- 
tice Recommendation R219-46, Auto- 
matic Regulating Valves, are now 
available, according to an announce- 
ment of the Division of Simplified 
Practice of the National Bureau of 
Standards. 

Automatic regulating valves are 
used in industry for controlling the 
temperature, pressure, level, or rate 
of flow of fluids. The purpose of the 
recommendation is to establish as a 
useful standard of practice a simpli- 
fied list of pressure ratings and sizes 
of seven types of these valves, made 
of steel, iron and bronze. 

Printed copies may be obtained 
from the Superintendent of Docu- 
ments, Government Printing Office, 
Washington 25, D. C., for 5 cents 
each. A discount of 25 per cent is 
available on orders of 100 or more 
copies. ’ 
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Maintenance of Industrial 
Electronic Equipment — Il 


This second installment describes in detail preventive maintenance 
work on vacuum tubes... cleaning of tubes . . . adjustment of loose 
tube connections .. . inspection details . . . eight points in ignitron 
tube maintenance . . . maintenance of capacitors . . . Inspection 
details of capacitors . . . Tighten, clean, dry the parts of capacitor 


Prepared by WESTINGHOUSE ELECTRONICS COMMITTEE 


| ggresitewesniey ti maintenance work on 
vacuum tubes includes inspection 
and cleaning. Work on the tube 
sockets and mountings involves inspec- 
tion, tightening, cleaning and adjust- 
ing. Each of these operations is dis- 
cussed in detail. Avoid doing work 
on tubes immediately after shutdown 
as severe burns may result from con- 
tact with envelopes and hot tubes. 


Inspect Tube Envelopes 


Inspect both glass and metal tube 
envelopes for accumulation of dirt, 
and tube connector clips for dirt and 
corrosion. Watch for tube caps which 
have been broken away from the ce- 
ment that attaches them to the glass 





Fig. 1. Shown above are seven different 
types of vacuum tubes 


envelope; also, for tube envelopes that 
have been broken away from the tube 
base. When tubes with loose tube caps 
or envelopes are found, they should 
be replaced, if possible. If suitable 
replacements are not available, repair 
should not be attempted; but a record 
should be made so that replacement 
wil] be made at the earliest oppor- 
tunity. 


Examine Spring Clips 


The spring clips that make contacts 
with the tube caps must be examined 
for corrosion and for loss of tension 
with resulting looseness. Also, the 
condition of the wire soldered to these 
spring clips must be checked. The 
wire should be free of frayed insula- 


tion or broken strands. The removal 
of connecting clips from loose grid or 
plate caps must be done with great 
care, particularly if signs of corrosion 
exist. Never turn a clip if it is on a 
loose cap. 

The firmness of tubes in their sock- 
ets shall be determined by inspection. 
Make the inspection by pressing the 
tubes down in the socket and testing 
them in that position—not by partly 
withdrawing the tubes and jiggling 
them from side to side. Movement of 
a tube tends to weaken the pins in 
the base and unnecessarily spreads 
the contacts in the socket and trouble 
will occur where it did not exist be- 
fore. It is desirable to inspect the 
socket of the tubes at the time the 
tubes are removed. 


Tube Precautions 


When it is necessary to remove a 
tube from its socket, especially if it 
is a high powered tube, great care is 
needed. A warm tube must never be 
jarred and connections to the grid and 
plate caps must always be removed. 
It is important to store tubes carefully 
after they have been removed from 
the socket. They should not be placed 
on elevated flat surfaces without 
proper precaution to prevent their 
rolling to the floor or ground. A hot 
tube should never come in contact 
with a cold surface, as breakage of 
the tube envelope may result. 


Tighten all loose connections in the 
tube sockets or on the tubes. If the 
connections are dirty or corroded, they 
should be cleaned before they are 
tightened. When tightening lock nuts 
that hold the socket to the insulated 
bushing, do not apply excessive pres- 
sure. Too much pressure will crack 
the bushing. Socket mountings must 
be tight at all times. 


Clean the tubes only if inspection 
shows cleaning to be necessary. Tubes 
operated at high voltages and with 
exposed plate and grid connections 
must be kept free of dirt and dust 
because of possible leakage between 
grid and plate terminals. In contrast, 
tubes operating at low voltages, not 
having exposed grid and plate caps, 


do not require frequent cleaning. Dirt 
should not be permitted to accumulate 
on low-voltage tubes, but the presence 
of dirt on them is far less important 
than it is on high-voltage tubes. 

Power tubes with radiators should 
be inspected for accumulation of dust 
and dirt on the radiator. If dirty, the 
tube will run hot and may fail. Dirt 
should be cleaned out with a cloth, a 
brush or an air hose. 

Tubes with water cooling should be 
checked for water flow or indications 
of clogging. Interruption of water 
flow will result in short life. 

Filament voltage should be checked 
at the tube terminals—not at some re- 
mote point in the circuit. This is a 
frequent cause of poor tube perform- 
ance. 

Tubes need not be removed from 
their sockets for cleaning. Instead 
they should remain in place. This 
calls for special care during work on 
high power tubes with exposed grid 
and plate caps. The danger of break- 
age is great. 

The cleaning of tubes calls for re- 
moving of dust and dirt from the glass 
or metal envelope. A clean, lint-free 
cloth moistened with cleaning fluid 
should be used. As soon as the surface 
has dried completely, the tube should 
be polished with a clean cloth. If 
proper care is exercised, the grid and 
plate caps may be cleaned with a piece 
of No. 0000 sandpaper. The paper 
should be wrapped around the cap and 
gently run along the surface. Exces- 
sive pressure is not needed; neither is 
it necessary to grip the cap tightly. 
When tube sockets are cleaned and 
the contacts are accessible, fine sand- 
paper may be used to remove cor- 
rosion, oxidation and dirt. 

Adjust loose tube connections. Ad- 
justment of contact springs must not 
be made unless inspection indicates 
clearly that they are necessary. Tube 
connector clips must not be flattened 
during adjustment as flattened clips 
will not make adequate contact with 
the surface of the tube cap. If the cap 
is made of a thin metal, it can be 
adjusted by gently pressing it with 
the fingers. If it is made of heavy 
gage metal, suitable pressure can be 
applied with a pair of long nose pliers. 


Ignitron Tubes 


Sealed ignitron tubes require very 
little maintenance but occasional in- 
spection may forestall future troubles. 
Inspection should include the follow- 
ing points: 

1. Check protective devices for cor- 
rectness of operation. 
2. Al contact nuts should be tight. 
3. The ignitor contact should be firm 
and located so as to be in no dan- 
ger of short circuiting. 
. Water connections should be tight. 
. Any parts starting to rust should 
be retouched with black, heat re- 
sisting paint such as G.E. No. BP- 
1545 or Republic or Sherwin-Wil- 
liams Smokestack Paint. 
6. Check freedom of water jackets 
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from rust, scale and sludge. This 
can be done by examining a sam- 
ple of water coming out of the 
tube and by probing into water 
connection with pipe cleaner or 
wire and sharp-beam flashlight. If 
sludge is collecting in water jacket, 
the water conditions are abnormal 
and must be corrected. (For water 
requirements see Westinghouse 
Electronic Tube Catalogue, Data 
Sheet 86-450.) Tubes may be 
placed back in service with cor- 
rected water conditions after re- 
moving sludge as described in 
Westinghouse publication BE-7856 
(Bloomfield Works). 

. If heat exchangers are used, the 
cooling water quality should be 
checked periodically according to 
IL 2794. 

. If an ignitron is to be removed 
from a set, the water valves should 
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Fig. 2. Several. types of capacitors are 
shown here 

not be closed until load current has 
been off approximately one half 
hour. This prevents the building 
up of pressure in the cooling sys- 
tem due to stored heat in the tube 
and with no release for the pres- 
sure due to the closed valves and 
the small volume of water to ab- 
sorb the heat. 


Capacitors 

Capacitors used in electronic appa- 
ratus are made in oil-filled, paper, 
mica and ceramic types. Work on the 
capacitors involves inspection, tight- 
ening and cleaning. 

Before maintenance work is begun, 
it is necessary for the safety of per- 
sonnel to short circuit all high-voltage 
capacitors with a well-insulated 
grounding stick. 

Inspect the terminals of the capaci- 
tors for corrosion and loose connec- 
tions. Wherever high-voltage bush- 
ings serve as terminal supports, in- 
spect the gaskets to see whether they 
are leaking oil. The mountings should 
be carefully observed to discover loose 
mounting screws, studs or brackets. 
Examine the leads for poor insulation 
and excessive oil, for cracks, and for 
evidences of dry rot. Frayed strands 
on the insulation should be cut away. 
If the wire is exposed, wrap it with 
friction tape. The terminals of the 
capacitors should not be cracked or 
broken. Ceramic and mica capacitors 
should be inspected for cracks and 
breaks in the casing. 
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The case of each capacitor must’ be 
thoroughly inspected for leaks, bulges 
and discoloration. Wherever an oil- 
filled capacitor is found to be leaking 
oil, it should be removed and replaced 
provided, of course, that a replace- 
ment is available. Occasionally, a de- 
fective capacitor case may be found 
whose seams are improperly soldered 
and leaking oil. To retain such a ca- 
pacitor in the circuit is not wise, but 
if a replacement is not available, there 
is no alternative but to locate the leak 
and resolder the seam. If the seam is 
resoldered from the outside before an 

- appreciable amount of oil has leaked 
out, the capacitor may be restored so 
that it is as good as it was before 
the leak occurred. 

Tighten loose terminals, mountings 
and connections on the capacitors, 
whenever they are observed. Tighten 
the retaining nut on the insulation 
bushing if oil leakage occurs around 
the gasket of large oil-filled capaci- 
tors. Care should be taken so as not 
to break the bushing or damage the 
gasket. 

Clean the case of the capacitor, the 
insulating bushings, and any connec- 
tions that are dirty or corroded. The 


capacitor cases and bushings usually 
can be cleaned with a dry cloth, but 
if the deposit of dirt is hard to re- 
move, moisten the cloth with cleaning 
fluid. 

Carefully dry the bushings with a 
dry cloth after they are cleaned. Cor- 
roded connections should be sanded 
with fine sandpaper and then tight- 
ened. 


Correction! Alternating 
Current Made Easy 


R. J. McGonecte of Oak Ridge, 
Tennessee has called our attention to a 
serious error in the mathematical equa- 
tion in Eugene George Key’s article 
Alternating Current Made Easy on page 
99 of the August issue. 

This equation should read as follows: 


E RT 
i (1 * | 
R 


This it will be seen is quite different 
from the way the equation appeared in 
the August issue. The error, however 
was not Mr. Key’s. He wrote it cor- 
rectly in his original manuscript. The 
error occurred in setting the type. 
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“But, Father, how could I be bothering anybody back here? I'm just 


watching the big engines.” 
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Small, Fast-Steaming 


High Pressure Boilers 


One operator’s enthusiastic appraisal of mod- 
ern, fast-steaming, high pressure boilers for use 
in small plants. He shows that such units could 
be installed to good advantage in many small 
plants now using obsolete equipment 


By GEORGE A. AIKEN 


O PERATORS in small power plants 
often feel that the high boiler effi- 
ciencies obtained in the central sta- 
tions and large industrial power plants 
lie completely beyond the range of 
performance obtainable in their own 
plants. They realize that the high 
efficiencies are due to the type of 
equipment installed in the large plants 
and that such efficiencies are inherent 
only in large, high capacity equip- 
ment. 

This, however, is not.so. It is pos- 
sible to build highly efficient small 
equipment and in the boiler field, 
there are a number of small units on 
the market, all built by reputable 
firms, which although small in size, 
compare in stability of operation and 
economy with the large units installed 
in utility power stations. Because of 
careful attention to design, their 
actual installed cost is low enough 
to make them an attractive invest- 
ment for the average small power 
plant. 

The type of boiler unit I have in 
mind, is of the bent water tube design 
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having an upper steam and water 
drum which extends the full length 
of the steel encased insulated setting; 
the lower water drum is of the same 
diameter, about half as long as the 
upper drum. Bent tubes connect the 
upper and lower drums; there is a 
water wall header on each side of the 
boiler, which is same length as the 
setting; at the rear of the headers 
there are short circulating tubes 
which connect to the lower drum. 
The water wall tubes run from the 
sides of the upper drum down to the 
water wall headers. 

Small Units Will Give Efficiencies Up to 

85 Per Cent 

These units are being built for pres- 
sures up to 650 psi and up to 100,000 
lb per hr in capacity. Efficiencies of 
80 per cent are common. 

There are a number of installations 
operating at 84 to 85 per cent effi- 
ciency at 100 per cent ratings and 82 
to 83 per cent efficiency at 200 per 
cent rating and this without the 
benefit of economizer or air preheat- 
ers. 

Some of the advantages of these 
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small, high pressure boilers are as 
follows: They are completely steel 
encased and well insulated; the only 
brickwork is the front wall and 
bridgewall; furnace walls and roof 
are water cooled; the water wall 
header is ideal in preventing clinkers 
from adhering to the sides of the 
furnace; the replacement of a few 
bricks in the bridgewall is about the 
limit of furnace maintenance; steam 
capacity in pounds per hr is excep- 
tionally high for a given space; water 
level is very steady even under heavy 
overloads; combustion space is ample 
even with a lower head room than 
most other type of boilers; very high 
efficiency regardless of the type of 
firing equipment; units of 200 to 300 
hp can be shipped completely as- 
sembled on flat cars to the customer; 
some are equipped with built-in econ- 
omizer integral with the boiler, giving 
low gas temperatures and minimum 
loss of heat up the stack. 

As to fuel burning adaptability, be 
it underfeed, spreader or traveling- 
grate stokers; oil; gas or pulverized 
coal, you can pick your favorite 
method and be assured that the 
furnace can be very easily adapted 
to burn that fuel efficiently. 

The foundations are simple and 
economical in construction; only four 
concrete piers are necessary, one 
under each corner, and a concrete 


_ mat or floor is all that is needed for 


the area covered by the boiler. For 
the larger units concrete walls are 
necessary, although they need not be 
elaborate. 

The use of a water-cooled furnace 
exposes a large area of tubes to the 
heat of the furnace. Tubes that are 
exposed to the radiant heat in a fur- 
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“SECTIONAL ELEVATION 


Fig. 1. Sectional elevations of a boiler of the type the author discusses in this article 
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Fig. 2. Cross section of a steam generator for a paper mill, combining oil and gas in the main furnace with auxiliary bark- 


nace are more efficient as heat ab- 
sorbers and steam producers than 
regular tubes over which the gases 
pass. At least 40 to 50 per cent of 
the heat absorbed by the unit is 
effected by the tubes exposed to the 
furnace. This extensive heat absorb- 
ing surface permits operation at high 
COz while assuring a cool furnace 
with corresponding low boiler main- 
tenance. 

Boiler drums are fitted with man- 
hole plates, some makes are hinged 
so as to swing into the drum, so as 
to clear the manhole opening. There 
is ample room in the drums for the 
inspection and cleaning or any work 
needed. 

There are handhole openings on 
the sides of the water wall headers 
assuring quick and easy access to all 
lower ends of water wall tubes and 
parts of the headers. Blowoff valves 
are located at either the front or rear 
of the headers according to the de- 
signs of the builders. 

Soot removal is comparatively easy 
for the boiler operator. There are 
usually two soot blowers, which are 
located in the rear and operated from 
the operating floor by chains. The 
bridgewall and baffles protect the ele- 
ments from the radiant heat of the 
furnace, thus insuring them of very 
long life. 

Where superheated steam is re- 
quired, bare tube convection type 
superheaters can be readily installed 
to obtain any desirable steam tem- 
perature. They are usually placed 
just back of the bridgewall. The 
water circulation is rapid and posi- 
tive; even with a small fire, steam is 
very easily generated. At our plant, 
on taking a boiler of this kind off the 
line for inspection, steam was still be- 
ing generated with only the remains 


burning furnace 


of a fire in the retorts. Often it is 
hours before circulations stops. 

Could you get any other type of 
boiler unit of say 30,000 lb per hr 
capacity of 400 psi into a space 11 ft 
wide, 25 ft high and 26 ft long? 
There are a lot of old plants that are 
limited to headroom that could use 
this type of boiler to very good ad- 
vantage. This type of steam generat- 
ing unit was used in the “packaged 
type” power plants that filled in a 
big gap in some of the war-devastated 
areas of Europe during the war. They 
did an excellent job, being capable 
of utilizing a fuel of a type most 
abundant in and native of the locality 
they were shipped to. 

Units of This Type Used Abroad 

It is reported that over 100 of these 
units were shipped to Russia for in- 
stallation and a large number of them 
have also been shipped to China. The 
U. S. Government purchased 20 or 
more for installation at Naval Bases. 

One plant originally contained six 
165-hp vertical fire-tube boilers, fired 
by single-retort underfeed stokers. It 
required the combined efforts of two 
men per shift to care for them and 
they had no time to spare. Tube, 
staybolt and furnace sheet repairs 
were a constant source of trouble. 

Two of these boilers were removed 
and one of these small modern units 
was installed, having a_ twin-retort 
underfeed stoker. This unit has per- 
formed splendidly, carrying the en- 
tire load easily and has paid for it- 
self in savings on coal, repairs and 
labor in two years. Since this unit 
has been in operation, there is only 
one fireman per shift; cleaning fires, 
takes % to % hour, which includes 
disposing of the ashes. The greater 
part of his remaining time is devoted 
to watching the water, coal feed, 


pumps, etc. and gives him a lot more 
leisure. 
Typical Installations 

Another plant contained two 167-hp 
boilers of 125 psi having very poor 
efficiency. One of these old boilers 
was replaced by a 265-hp 16,000 Ib 
per hr capacity 300 lb pressure, 600 
F T T unit having an overall effi- 
ciency of 80 per cent. The savings 
affected were very gratifying. 

Another plant in a neighboring 
town originally contained three 150-hp 
and one 165-hp water tube boilers, 
hand fired. One of the 150-hp boilers 
was removed and replaced by one of 
these modern stokered units of 16,000 
lb per hr capacity and again a big 
saving was made. After five years 
operating, the only repairs made were 
the replacement of about three dozen 
bricks in the bridgewall. 

You can safely install one of these 
units of the proper size and pressure 
and be assured of very little outage 
or trouble. Don’t try to save another 
old boiler in the same boiler room 
and by doing so, try to get by with 
too smal] a unit. If you do, on try- 
ing to get more than its designed ca- 
pacity, you will run into trouble with 
your stoker burning out castings. 

Install reliable feedwater controls; 
feedwater treatment and combustion 
control equipment, for this type of 
boiler will pick up a heavy load 
quickly and carry it without difficulty 
if proper controls are installed and 
proper feedwater treatment provided. 

Write to the boiler manufacturers, 
get their literature and ask for the lo- 
cations of nearby installations. If you 
feel that this type of steam generating 
unit can fit into your post-war picture, 
visit some of the installations in your 
own vicinity and see how capable 
they are. 
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Unit Heating vs. Radiant Heating 


Here is a word of caution and an invitation for some review 
thinking on the subject of heating industrial establishments . . . 
Advantages and disadvantages must be weighed in light of past 
experience .. . Adaptability to change . . . Ease of zone control 


By M. J. DRUSE Modine Manufacturing Company 


igs THE early days of the automo- 
bile industry, there were many 
engineers who predicted that steam 
would take precedence over gaso- 
line as the motive power for the 
new horseless carriage. While pro- 
ponents of each type of engine were 
quick to champion its respective ad- 
vantages, the final answer is a mat- 
ter of record. While this comparison 
is only partially analogous to the 
current question of radiant versus 
unit heating, the eventual outcome 
will again be found in the record 
... ten to fifteen years from now. 

At this writing, the record of in- 
dustrial radiant heating installa- 
tions is far too inadequate to mean 
anything. Performance, installation 
and operating cost data in volume 
sufficiently large to carry weight... 
or in volume comparable to that 
available on unit heater systems is 
simply not to be had. 

The purpose of this article is to 
review some of the inherent advan- 
tages of unit heating which seem to 
have been lost in the shuffle... ad- 
vantages which have earned for unit 
heating its present position as in- 
dustry’s standard heating method. 
As one editor recently pointed out 
“In the final analysis of any par- 
ticular installation, the advantages 
and disadvantages of any particular 
installation must be weighed against 
other types of heating in the light of 
experienced engineering and practi- 
cal judgment for the job to be done.” 
This being true, the following advan- 
tages of unit heating deserve consid- 
eration in any comparative analysis 
of the two types of systems. 

Adaptability to Plant Changes 

Production areas auu piant lay- 
outs generally are subject to change 
and revision. New machines are 
added, older ones are replaced. New 
aisles are made; new assembly lines 
are established. Storage spaces are 
converted to working areas ... and 
vice versa. Changes such as these 
are frequently accompanied by 
changes in areas to be heated and 
in temperatures to be maintained in 
these areas. For example, reloca- 
tion of drying or baking ovens, braz- 
ing furnaces, etc., invariably set up 
new comfort heating requirements. 

Unit heaters being semi-portable, 
are easy to relocate or redirect, nor- 
mally involving only changes in 
branch supply and return piping and 
electrical connections. Redirection 


of heated air stream is even sim- 
pler. 


With unit heaters, the heat 
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distribution patterns are not perma- 
nently fixed . .. and, like light dis- 
tribution patterns, are very flexible 
. .. easy to change. 

Because manufacturing floors are 
likely to be torn up to accommodate 
new machinery installations ... and 
this means tearing up in-the-floor 
grids too, overhead unit heaters 
have a definite advantage here. In- 
terference by steel girders and the 
possibility that walls, like floors, 
may be torn out to permit new or 
re-arranged production lines, dis- 
courages location of heating grids 
in the walls of the average indus- 
trial plant. Where there is definite 
assurance that production areas and 
machinery locations will not change 
... and where the original heat dis- 
tribution pattern will always meet 
future requirements, radiant heat- 
ing is feasible. 

Flexible Zone Control 

A unit heater system is analo- 
gous to a modern lighting system in 
its flexibility of control. In fact, no 
other heating method lends itself so 
naturally and economically to zone 
or area control as does a unit heater 
system. Individually or in groups, 
like lights, unit heaters can be oper- 
ated to serve only those specific 
areas where heat is needed... 
without the necessity of maintaining. 
comfortable temperatures in adja- 
cent areas temporarily not in use. 
For example, when night shift oper- 
ations are limited to a few widely 
separated production areas, only the 
units serving those areas need be 
operated. This flexibility of control 
is also advantageous to quickly 
counteract variations in heat loss in 
an industrial plant in cold weather 
due to high winds or the opening of 
large doors. Heat recovery in a 
given area is exceptionally rapid 
with unit heaters. 

While it is true that a good ra- 
diant heating system incorporates 
zone control through the use of cir- 
culating pumps, mixing valves, lock- 
shield balancing valves, and immer- 
sion thermostats . . . accurate tem- 
perature control of zones generally 
involves a relatively complicated and 
expensive control system as com- 
pared with the simple, inexpensive 
thermostatic or manual controls 
used on unit heaters. Even with an 
elaborate control system, radiant 
heating can not approach the close 
and variable control of room tem- 
peratures in a zone or in an area 
within a zone which is possible with 








unit heaters. This difference is com- 
parable to the night workman who 
turns on the light directly over his 
machine instead of lighting an en- 
tire bay. (Tomorrow night he may 
be working on another machine in 
a different part of the plant.) 

In considering claims of fuel sav- 
ing possible with radiant heating, 
the fuel required to heat areas not 
in use, hence not requiring heat... 
should be entered on the debit side 
of the radiant heating ledger. Only 
with unit heaters (as explained 
above) is it possible to so closely co- 
ordinate heat distribution (fuel con- 
sumption) with the need for heat in 
a specific area. 

With unit heaters, working areas 
can be warmed to comfortable tem- 
peratures within a very short time 
after the units are turned on. This 
is especially desirable after week-end 
shut-downs and eliminates prolonged 
warm-up periods or operation of an 
entire grid system (at lower tempera- 
tures) over a week-end. Here again, 
fuel saving should be considered. Unit 
heaters’ quick response (without an- 
ticipatory controls) to heat demands 
caused by sudden changes in outside 
temperatures deserves consideration 
in any comparison of the two types 
of systems. 

While the adherents of. radiant 
heating point out that the absence of 
air circulation prevents distribution 
of dust in a plant, it is generally rec- 
ognized that air circulation is desir- 
able for health and comfort. In fact, 
a very definite number of air changes 
are usually specified by heating en- 
gineers for most industrial heating 
systems. Unit heater systems can be 
designed to provide the necessary air 
changes per hour without the use of 
supplementary fan equipment. 

Tempering and introduction of 
fresh outside air to meet health codes 
or individual plant requirements can 
be handled by unit heaters installed 
in conjunction with ducts... again 
without separate equipment which 
would be needed in the case of ra- 
diant heating. 

A unit heater system can be used 
to excellent advantage in the spring 
and summer months by operating 
only the fans. In this way it is pos- 
sible to provide well-planned, cooling 
air circulation throughout an entire 
plant without the need for installing 
independent fan equipment at ran- 
dom locations. 

In this discussion we have pur- 
posely avoided the subjects of warm 
floors, the making of repairs and re- 
placements to an imbedded system 
and comparative system costs. There 
have not been enough radiant sys- 
tems in industrial plants to provide 
conclusive data on these controver- 
sial points. But speaking positively 
from experience in thousands of in- 
stallations over a more than 20-year 
period, we do know that these pre- 
sent no problem in unit heater sys- 
tems. 
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Engineering Progress or 
World Stagnation—! 


Engineering progress determines national econom- 
ics and trade ... Without progress in engineering 
the country dies and its civilization withers . . . Re- 
view of Egyptian engineering developments and 
present state of decay . . . Development in Egypt to- 
day result of American Army training of Europeans 


By FOURTEEN 


HE VASTNESS and productivity 

of our country tends to cause us 
to think of all other nations as par- 
allels in 20th Century progress. This 
is a marked error of conclusion. In- 
asmuch as engineering development 
and progress determine national eco- 
nomics and trade, natural resources 
are a prerequisite to any advance- 
ment, hence our country is blessed 
with all essential elements and 
skilled manpower to be a world 
leader. But interlocked in our uni- 
versal intercourse and enterprise 
there are many naticns in Europe 
and Asia, much older in history and 
civilization, than ours, yet today they 
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Fig. 1. A combination shovel and hoe 
used widely in the Middle East for digging 
and moving of sand or earth 


are international parasites which 
now influence our internal economics 
and will (even though we like to 
think we are independent of world 
policies) help frame our future prog- 
ress and stability. 


World diplomacy and economics 
are the problems of our professional 
statesmen and diplomats, but to give 
the layman a better concept of his 
counterpart which forms the masses 
of the other nations let’s look at 
their engineers and developments. 

Inasmuch as we are taught our 
civilization started in mystic, roman- 
tic Egypt, there is no better place to 
start a discussion of engineering ad- 
vancement than in the disease-in- 
fested Valley of the Nile, where the 
year 1 A.D. meets 1946 A.D. 


From an engineering viewpoint 
Egyptian engineers developed and 





Fig. 2. A reed basket used for carrying 

sand, earth, brick, capacity 25 to 50 lbs 

when completely filled. (Natives never 
known to completely fill basket) 


left standing tombstones — great 
pyramids which depict glorious en- 
gineering achievements, but with all 
the blood, sweat and tears they cost, 
contributed little if anything toward 
engineering advancement, for with 


y 36" ~ 
Fig. 3. A miniature round pointed shovel, 
nearly flat so surplus weight will roll off. 


A choice of natives when American shovels 
are available 














the death of their builders so died a 
nation. The famed canal systems, 
water lifts and engineering science 
which were wonders of the ancient 
world, stand today as they were 4000 
years ago. Contact with the Egyp- 
tians is a grotesque study of a down- 
trodden, undernourished peoples, 
whose future ended the day they 
were born. Homes built of sun-dried 
bricks, no furniture, sand floors, no 
sewage disposal, cattle, goats and 
sheep sharing the same _ shelters. 
Water, which would be fatal to an 
American, is used for all purposes, 
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Fig. 4. A plow usually propelled through 
ground by camel, woman, donkey, horse, 
water buffalo or any other beast of bur- 
den. Can easily be carried by anemic child 


yet among all this hell-ridden misery 
one may see an ultra-modern river 
dam, power station, machine shop, 
hotel, automobile or airport. This is 
almost ironical when one realizes 
that these suffering people are our 
neighbors only three or four days 
from our very doorstep. It is impos- 
sible to describe the destitution and 


nauseating conditions which exist 
among the 16,000,000 people housed 
in the narrow Nile Valley. 

The stagnation of Egyptian engi- 
neering is best shown by the fact 


Fig. 5. A middle eastern version of the 

hand saw. Unique in appearance but a 

superb tool in the hands of a native car- 
penter 


that every progressive machine shop, 
power station or enterprise is headed 
or controlled by a person not of 
Egyptian descent. Irrespective of 
many reports published during the 
war concerning the training of Egyp- 
tian civilians in mechanical trades it 
was basically a “noble experiment” 
which paid low dividends. In many 
cases the mind was willing, but the 
body still desired rest from the ordeal 
of building the pyramids. With very 
few exceptions, the craftsmen who 
were exposed to engineering and 
mechanical work with success were 
transplanted Europeans or close de- 
scendents of peoples of the Western 
world. Glowing accounts of Ameri- 
can technique used in _ schooling 
Egyptians hit some of our leading 
publications, but European and Su- 
danese names dominated the upper 
brackets of the pay rolls. 

Egypt today stands as a decaying 
monument to engineering achieve- 
ments. It is doomed by insufficient 
food, damned by the lack of natural 
resources, cursed as a cross-road of 
warring nations, and slowly burning 
into obscurity and racial strangula- 
tion because engineering was pushed 
into the background by religion, hate 
and refusal to accept modernization. 


Your Nose Knows 


THE SENSE of smell can be a helpful 
safety aid in operations involving or- 
ganic solvents. 


A strong odor of solvent in the work- 
room is a danger signal; it usually 
means a high concentration of solvent 
vapors in the air. Workers should there- 
fore be trained to report promptly a 
sudden rise in solvent odors, or a smart- 
ing of the eyes and nasal passages. 
These are indications that something has 
“gone wrong,” so that excessive amounts 
of vapor are escaping. Breathing such 
amounts of solvent vapors may cause 
serious illness. Moreover, many organic 
solvents are flammable, so that a high 
concentration of vapor in the air may 
be a dangerous fire hazard. 


Because organic solvent vapors may 
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be both a health and fire hazard, sol- 
vent-using operations should be care- 
fully controlled, so that the concentra- 
tion of vapor in the atmosphere is kept 
to a minimum. Operations may be en- 
tirely enclosed, so that no vapor es- 
capes; they may be provided with ade- 
quate ventilation, to remove vapors 
from the atmosphere; or, in certain in- 
stances, the worker may be equipped 
with approved respirators or gas masks. 

It is inadvisable, of course, to rely 
upon the sense of smell as a proof of 


safety. Odors may not be noticed by 
men very accustomed to them; some- 
times other odors may mask the solvent 
vapor; also, an atmosphere in which the 
solvent odor is only barely perceptible 
may still be unsafe. For these reasons, 
a periodic analysis of the workroom air, 
at the breathing level, by a competent 
chemist is desirable. For some solvents, 
there are continuous air sampling and 
recording devices which will help to in- 
sure constantly safe atmospheres.— 
Safety Research Institute. 


PRACTICAL HINTS 
, AND_ KINKS 


This Attachment Makes 
Pipe Cutting Easy 


IT TAKES AN experienced operator 
with a steady hand to make a good 
square cut on pipe. He must follow the 
line of cut around the pipe, maintain the 
proper speed and keep the nozzle at the 
correct distance from the work. With 
the attachment illustrated here he has 
only to control the speed. The device 
guides the blowpipe in a true line and 





This pipe cutting attachment, using the 
Oxweld .C-48 blowpipe was easily made 
from a discarded pipe flange and a piece 
of sheet steel 


the nozzle is kept at a proper distance 
from the work. 

The base of the guide is a pipe flange 
that will easily slip over the pipe to be 
cut. If the flange is too loose when used 
on smaller sizes of pipe steel shims can 
be welded to the inside at three equidis- 
tant points. A boss welded to the flange 
has a set screw to prevent the flange 
from slipping on the pipe. 

A collar cut from a piece of sheet 
steel is slipped on the pipe flange. The 
collar should fit so that it can be rotated 
around the flange without binding and 
yet not be too loose. Pins welded to 
the pipe flange prevent the collar from 
coming off. A blowpipe holder is made 
by bending a scrap piece of the sheet 
steel around the blowpipe like a clamp 
and bolting it to the wide part of the 
collar. 

The guide can easily be adapted to 
practically any type of blowpipe includ- 
ing hand blowpipes simply by changing 
the design of the blowpipe holder or 
clamp. 

In operation, the guide is placed on 
the pipe to be cut, as shown in the illus- 
tration. The pipe flange stays in one 
place while the rest of the attachment is 
rotated around it. The device works 
best when used on only one size of pipe. 


Abstracted from Tips, the publication of Linde 
Air Products Co. 


Hoisting Engine 
Hoists I tself 


By H. B. McDERMID 


ib reaper THE erection of large 
gas holders, as practiced by one 
construction company, there comes 
a time when its only electric motor- 
driven hoisting engine has to be taken 
from its place inside the huge tank, 
and made ready for shipment. 

This electric hoist has powered the 
“tram” cranes which pivot their inner 
ends in the center of the 210 ft. tank, 
their outer ends running on a circu- 
lar track, just inside the circular tank 
walls. On these outer ends are 
mounted the hoisting booms, the 
whole being used during construction 
to build the big water tank, the side 
walls of the “lifts,” and the heavy 
“suide frame” that holds the “lifts” 
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in place as they travel up and down 
impounding the varying amounts of 
gas that the holder may be required 
to store. When these parts are 
erected, the “crown,” closing the top 
of the inner “lift” has to be put up, 
during which process it has to be 
temporarily supported on top of a 
heavy framed permanent wooden 
“crown support” and the hoist’s last 
job, is to erect these timbers. 

That done, the next step is to raise 
the hoisting engine itself, up out of 
the tank, and there being no other 
power available, except its own and 
that of the railroad crane in the yards 
below, the simplest rigged proposition, 
is to attach tackle high up on the 
solid guide frame, reeve the engine’s 
own cable up through the block, and 
back down to a “bridle” hitch on the 
engine frame. Then with a “hold 
back line” from the engine back to an 
anchorage in the tank bottom (to 
hold the engine out away from the 
tank sides) the hoist is ready to start 
picking itself up some forty feet 
through a hole left in the “‘crown sup- 
port.” Electric power is supplied 
through a long cable as always, and 
the engineer and a helper ride the load 
to handle controls and possible emer- 
gencies. After a test lift to check the 
balance of the hookup, the hoist pro- 
ceeds smoothly, until high enough so 
that the hole in the crown support can 
be covered by temporary timbers; 
then the hold back line is slacked off, 
allowing the load to swing of its own 
weight up close to the guide frame, 
where the railroad crane could reach 
it when set down and transfer it to 
the cars below, ready for shipment. 
The sketch show the set up, which 
is simple and efficient and needs no 
further explanation. But it surely 
does look odd to see that engine 
climbing up its own cable like a giant 
spider climbing its web. The only 
other means available was that of 
rigging a hitch powered by the distant 
railroad crane in the yards below, 
where control would have _ been 
through signals only, and the expense 
and danger and time would have been 
much increased. Such work as this 
shows the ingenuity of our steel con- 
struction men in the field, operating 
as they must, with‘speed and safety, 
in their effort to beat the other fel- 
low’s costs. 
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This overhead monorail ash hoist was made from some old scrap, I beams and a chain block 


Overhead Ash Hoist 


By HUBERT ETTELT 


This illustration was omitted from the article 
“How Hal Got Management to Cooperate,’ which 
appeared in the September issue of Power PLANT 
ENGINEERING, because of space limitations. 


THE ACCOMPANYING sketch shows 
how Hal rigged up an overhead mono- 
rail ash disposal system in order to cut 
down the work and fatigue of Sam, the 
colored fireman. With this equipment 
the fireman could remove, at one trip, 
approximately 600 lb. of clinkers di- 
rectly from the grating to the outdoor 
ashpile. The equipment enabled the fire- 
man to get rid of the ashes in one-tenth 
the time formerly required with the old 
wheelbarrow. 


Motor Bearing End Cap 


By THOMAS TRAIL 
A tin can lid of the correct diame- 
ter, such as used on small paint cans, 
makes a good emergency substitute 
for a lost motor bearing end cap. The 


MOTOR BEARING 





CAN LID 


FIG. 2 


FIG. 


Figs. 1 and 2. Application of tin can lid as 
motor bearing end cap 


tin caps that close the ends of insu- 
lated electric conduit bushings also 
may be used for this purpose. 





Half Moon Wrench 
By THOMAS TRAIL 
In an emergency, when no regular 
half moon wrench is available to 
reach bolts or nuts in otherwise im- 
possible to reach places such as auto- 
mobile starting motor or manifold, a 
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regular box wrench may be heated 
and bent to the necessary shape. A 
torch should be used for heating, and 
care should be taken to avoid draw- 
ing the temper from the wrench 
ends. 


Tool Box 


Mechanics working around indus- 
trial plants will save considerable 
time if they will carry a suitably 
sized box with them, in which they 
can keep various tools and repair or 
replacement parts they have most 
frequent need of. 

By mounting two angle iron strips 
on the bottom of the box, as shown, 
properly spaced to fit a ladder top or 
step, the box can be placed con- 


ANGLE IRON 
STRIPS 


veniently within reach of the me- 
chanic when he is working from a 
ladder, as well as used on any other 
flat surface at other times. 


Engineering “Stethoscope” 


THE DOCToR’S technique has invaded 
the shops of industry. Turbines in 
normal operation have little charac- 
teristic noise, although tips of their 
blades may whirl more than 700 miles 
an hour—faster than sound itself. 
However, one tip-off that something 
is wrong inside a turbine comes with 
a hum, a wheeze or some other un- 
usual noise. 

The errant part which causes the 
noise —it may range from a worn 
bearing to a “stretched” blade—can 
be determined by use of a simple for- 
mula, the resonance tube, and the 
engineer’s experience. The resonance 
tube—simply a hollow plunger fitted 
into a sleeve, and varying in size from 
six to sixty inches—locates discordant 
sounds by “tuning in” to the sound’s 
frequency, much as a radio is tuned 
to the frequency of a broadcasting 
station. This is done by extending or 
retracting the plunger, for at any one 
position only one frequency can be 
heard. 

By measuring the length of the 
tube at the position at which the 
noise can be heard, the frequency is 
determined, and by dividing the 
known velocity of sound by the fre- 
quency, the wavelength of the noise 
is determined. Wavelengths of 
“trouble sounds” have been pre-com- 
puted and charted, and the particular 


Playing medic is William Trumpler, design 
engineer at the Steam Division of the 
Westinghouse Electric Corp., who by using 
a “resonance tube” can determine “ail- 
ments” of a steam turbine, just as a doctor 
examines the human body and interprets 
the noises brought to him by his stethoscope 
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fault of the machine tested is revealed 
by comparing the determined wave- 
length with the chart. Since minor 
repairs may be made without tearing 
down the whole machine, thus pre- 
cluding major difficulty, the indus- 
trial “stethoscope” saves time and 
money and assures quieter, more effi- 
cient overall performance. 


More About Pump Lining 


OFTEN THE engineer is called upon 
to do the almost impossible. Many 
plants are not equipped with the 
proper tools to do certain repairs on 
the auxiliaries. For example, work is 
to be done on an air pump that has a 
brass sleeve or lining. The circum- 
ference of the lining is 36 in. with the 
wedge. No tools are at hand to in- 
stall this lining. The question, “What 
to do?” is the first thought in the 
mind of the engineer in charge. 

A lining of this dimension is very 
difficult to install. The writer has 
seen these linings installed for the 
past thirteen years and each engineer 
has his own method of installing 
them. The pullscrew works well 
when installing linings if one is at 
hand. 

In this case we were working with- 
out the pullscrew. For any engineer 
having to install linings of this size 


The sketch above shows the liner after it 
has been expanded by the jack and the 
wedge has been driven into place 


without the proper tools I would sug- 
gest the following: 

Remove the old lining with a long 
cutting bar. Next place the new lin- 
ing to the proper setting. After the 
lining is properly set, place a small 
jack in horizontal position at the 
center of the lining. Place a narrow 
strip of wood at each end of the jack 
so as not to mar the lining. Now ex- 
pand the lining just enough to allow 
the wedge to be driven into position. 
Release the jack and presto, the job 
is complete. 

Philadelphia SAMUEL J. AYLING 
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Eliminating Air from 


the Water Lines 


By C. L. SHOBE 


I SEE IN the Questions and An- 
swers Department from time to time 
that air in the water mains is caus- 
ing the boys some trouble. Since we 
are pumping our own water with a 
surface pump into a closed system 
(no water tower) we have had some 
of the same trouble. By using a sur- 
face pump some air is drawn into the 
system through the pump packing. 
Also, some air can be left in the 
system after passing through regen- 
erating water softeners if care is not 
taken to purge the air from the 
softener tanks before they are put 
on the line again. And if an air pres- 
sure system is used some air will be 
absorbed to be freed later at some 
point in the line as the temperature 
is raised. 

We still have the air but by gradu- 
ally correcting the hook-ups in the 
places causing trouble we have nearly 
eliminated the inconvenience of its 
presence (all except pipe corrosion.) 
I am enclosing a sketch illustrating 
the difference in hook-ups. As drink- 
ing fountains are the greatest offend- 
ers I am using them as an illustra- 
tion. 

Figure 1 shows the free air bub- 
bles going up the main. Some of this 
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The sketch at the tight shows how the air 
bubbles bypass the water fountain 











WATER ONLY 


air passes up toward the valve on the 
fountain displacing some water which 
goes back into the main. Obviously 
this hook-up is incorrect. 

In Fig. 2 the line from the main to 
the fountain leads off from the main 
at a point higher than the valve on 
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The sketch at the 
tight shows how Mr. 
Mullen hooked up 
the single pressure 
gage to do double 
duty on two engines 
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the fountain. Any air passing along 
the main stays in the main and the 
line to the fountain contains a loop 
of solid water into which no air can 
enter while the fountain is not in use. 
With the hook-up in Fig. 1 you will, 
in time, have a pipe full of air and 
when the valve is opened you get a 
squirt of air and water—and a bath. 

While the hook up in Fig. 2 is not 
convenient to make sometimes and 
requires more space and fittings, we 
have found that it relieves the air 
situation around here. 


The Pressure Gage That 
Did Double Duty 


By WILLIAM T. MULLEN 


Wuat I’m about to tell doesn’t re- 
fer directly to this question but it 
does refer to the importance of any 
and all types of gages as J. R. Dar- 
nell mentions in his article on the 
steam gage. 

One part I remember well and that 
is “Even if the plant was so poorly 
managed that there was no spare 
gage, the operators temporarily could 
have borrowed one from another 
boiler for a few moments to check 
the pressure.” 

This is just what the average en- 
gineer will do if he has been taught 
to think in emergencies. And I’m 
glad to see it on paper so that the 
news will get to many other readers. 

This brings to my mind one par- 
ticular experience of gage trouble 
some years ago, while an engineer 
aboard a ship, with twin Diesel en- 
gines. 

We were three days from home 
and the port engine lubricating oil 
pressure gage went haywire. This 
gage break happened just about 10 
minutes before I relieved the engi- 
neer, and to play safe the chief engi- 
neer was called and this was shown 
to him. 

He told me to go ahead and take 
over the watch, do the best I could 
and if in any doubt to shut down this 
engine. ‘Well you can imagine how 
I felt not knowing the oil pressure 
and with the engines running almost 
full speed. 

I intended to get some means 
whereby I could get a reading and 
didn’t waste any time doing so. As 
there were cocks beneath the gages 
it meant that the cock beneath the 
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broken gage could be shut off and 
the gage removed. There weren’t 
any spare gages aboard ship, so it 
meant a double job for a single gage. 

So I proceeded to install a 6 in. 
nipple (% in.) and another piece of 
¥% in. pipe which was bent so as to 
extend to the other engine. The 
sketch can show better than words 
can tell the story, and this job 
lasted until we made port where we 
received two new gages and a new 
spare gage. 

To get the oil pressure reading of 
the port engine, the starboard engine 
petcock was closed and the port side 
petcock was opened. To get the star- 
board engine pressure reading the 
procedure was reversed. In this way 
the worry, as well as a sloppy job, 
was eliminated. To check the oil 
pressure every 15 min. meant it has 
to be done 16 times on a 4 hr watch. 
So the job was well worth the time 
and effort. 


From a Slab Ice Plant 


IT IS A LONG time since you have 
heard from me. I am now working 
in what I believe to be one of the 
very few remaining ice plants mak- 
ing plate ice. I often wonder how 
those old timers ever kept from go- 
ing nuts in such jobs. Making plate 
ice is as different from can ice as day 
is from night. There is a lot more 
work to it to produce a ton of ice and 
time is an important factor. It takes 
5 to 6 days to freeze a 10 in. plate. 
Then it must be hoisted out; Our 
average plate weighs 3 tons. After 
hoisting it out you trim it so it lays 
flat on the tipping table. (If not prop- 
erly trimmed it breaks.) 

Then the table is rolled over so it 
is flat and the saw cuts this big slab 
up into smaller cakes. From here it 
goes to the usual storage and sales. 
The lifting rods are suspended in the 
freezing water. They have a remov- 
able foot that is separated from the 
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Fig. 1. The data used to plot this chart was obtained from tests 
conducted by the U. S. Bureau of Mines. Note star in lower right 


rod by passing a 2500 ampere low 
voltage current through them and 
heating them until free; then the 
rods are unscrewed from the foot 
and removed and the foot is pulled 
out the side of the cake. This makes 
a lot of holes but nobody seems to 
mind. Freezing is done by having a 
lot of direct expansion piping in the 
walls where the cakes are frozen and 
the cakes are loosened by using hot 
gas. R. G. S. 


What About Actual 
Combustion Losses? 


YouR EXCELLENT journal carries 
notices of various programs of re- 
search in the uses of coal. This is 
welcome news, and I hope that these 
efforts will not shoot at such lofty 
objectives that they will overlook 
some of the much needed simple 
fundamentals of combustion. 

Essential to any substantial prog- 
ress in the use of coal for steam 
generation are explanations (from 
scientific data) for some of the sim- 
ple observations. For example: some 
of the most accurate and extensive 
combustion tests of record were con- 
ducted by the U. S. Bureau of Mines. 
Figure 1 is prepared from that data. 
For the particular group of tests 
whose data are plotted at the point 
indicated by the star, there was 19 
per cent of the heat value of the fuel 
that was never developed. In this 
case, it was a’ furnace loss (not an 
ashpit or fly ash loss). No one knows 
either from these or any other data, 
just what happened within the fur- 
nace to account for this great loss. 
No one knows what the real analysis 
of the escaping gases is in cases: of 
this kind. e i 

Volumes upon volumes have been 
written about CO losses and how to 
compute them from Orsat readings. 
Now look at Figure 2*. Curve “A” is 
from data from a selected group of 
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79 85 92 
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Fig. 2. Curve A in this chart is from data from a selected group 


of good performance tests. Curve B is from data from bad per- 
formance tests 


good performance tests and shows 
the furnace losses as computed from 
the CO readings in the prescribed 
way. Curve “A” shows what the 
actual furnace losses were. 

Curve “B” is from data from a 
selected group of bad performance 
tests and shows the furnace losses as 
computed from the CO readings in 
the prescribed way. However, the 
actual losses were about 7% times 
larger as shown by Curve “B”’. The 
losses as revealed by the Orsat were 
nominal, seldom over 2 per cent 
whereas the actual losses were as- 
tounding. They revealed well above 
15 per cent. 

The art of burning coal cannot 
progress to a scientific stage until 
these matters are cleared up thru 
scientific research involving a great 
fund of check and re-check data. We 
engineers, working in this art, have 
devised practical ways of circum- 
venting or bridging these gaps in the 
scientific knowledge of combustion, 
but I hope research chemists will 
soon have the courage to face these 
problems that we may have the an- 
swers. 

What is the full and true analysis 
of these losses?. Has anybody the 
answers? If not, is anyone setting 
about to find the answers? 

Chicago Lioyp R. STOWE 


*These figures are from ‘The Art of 
Burning Coal’ by L. R. Stowe. 


He Files These Pages 


THE AVERAGE fellow engineer likes 
to save some of the valuable infor- 
mation that is contined in POWER 
PLANT ENGINEERING especially in the 
Practical Engineer and Electrician 
Section. 

A few weeks ago we were notified 
we would have to get out of our 
apartment and that meant making 
changes that hadn’t been made for 
years, especially where these maga- 
zines were concerned. If I had only 
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the one magazine stored away the 
move wouldn’t have been too hard, 
but with four different books saved 
from the year 1938 you can see it 
was time for me to make some 
change. 

I just had to save the “Practical 
Engineer and Electrician” and do it 
in an orderly manner. So hit upon 
the idea of putting each month of 
every year in a folder; each folder 
contains 12 months of this particular 
section of POWER PLANT ENGINEER- 
ING. 

A fellow engineer with whom I 


used to work some years agu, ana 
who is a namesake of mine (but 
no relation) was asking me for some 
pump information. While talking of 
engineering in general the conversa- 
tion got around to your magazine. 
He said he used to get it but due to 
moving from place to place it meant 
he had to change his place of resi- 
dence and in this way, he never got 
around to subscribing again. I vol- 
unteered to let him look over the 
folders of the past issues and he has 
made good use of it. 

Philadelphia WILLIAM T. MULLEN 








Questions 


And 


Answers 








Question No. 345 


Where Should Relief 
Valves Be Installed 
on Economizers? 


I AM DESIGNING an economizer, 
which is to be placed on top of the 
boiler gas outlet. The water inlet to 
the economizer is at the gas outlet 
from the economizer and the water 
outlet from the economizer is nearest 
the boiler gas outlet. 

Is the water relief valve to be 
placed on the inlet or the outlet end 
of the economizer? Also, should the 
stop and check valves be placed be- 
tween the economizer and the boiler 
or between the pump and the iniet 
to the economizer? 


Williamsport, Pa. J. W. W. 


Question No. 346 


How About Vent Valves 
for High-Pressure 
Steam Lines? 


I WOULD LIKE to have you put me 
in touch with a firm that can furnish 
thermostatic valves or some type of 
valves to install on steam lines to re- 
lease CO, and air that go along with 
the steam. Some of these would op- 
erate at 100 psi and some from 15 psi 
down. I would also appreciate infor- 
mation as to the proper location and 
methods of installing these valves. 


More Data from C.LS. 
Some 13 years ago I had occasion 
to do some repair work on a light 


plant engine at St. Mary’s Hospital 
at Emporia, Kansas. 


There were no low-pressure steam 


lines in the boiler room except to the 
water heater. 

The heating steam was carried to 
the buildings at full boiler pressure, 
being cut to 40-50 psi at the point of 
distribution and further reduced to 
2% psi by the use of another reduc- 
ing valve. 

On this steam main, near the header, 
as near as I can remember, one of 
the valves in question was being used. 
Another one of these was in the high- 
est point on the steam main at the 
end of the pipe tunnel, where the line 
entered the hospital building. The 
line went upward to a height of 10 to 
15 ft, with the valve on top and a 
condensate trap at the lower end of 
the riser. From the top of the riser 
the main entered the building. 

The engineer there told me the 
valves were for expelling air from the 
steam line and that they were ther- 
mostatic. 

Having since inquired of many peo- 
ple where to obtain them and not 
being able to find out, I turned to 
POWER PLANT ENGINEERING. 

I also happen to know that they 
were using 1 to 2 pounds of soda ash 
as boiler treatment without the usual 
resulting return line corrosion caused 
by the CO, given off by the reaction 
of the soda ash in the boiler. I wrote 
the engineer who was in charge there 
for further information on _ those 
valves but never received an answer. 

I do know that they were high- 
pressure vents and made for the pur- 
pose of expelling air or any gas that 
is cooler than the surrounding steam 
but have never been able to figure 
out why an air valve should be placed 
in the higher places. Since steam is 
half as heavy as ordinary air it should 
find the top and the air the lower 
levels. 


Great Bend, Kan. C.L.S. 


Editor’s Note—Valves for venting 
air and gases from steam mains can 
be obtained from a number of manu- 
facturers and in various forms. 

A medium-pressure venting valve 
for this purpose, made by Jas. P. 
Marsh Corp., is shown in Fig. 1. This 
is a float-operated valve. The ther- 
mostatic element is a volatile expan- 
sion diaphragm. It has a vacuum 
check in the top to prevent the return 
of air into the system. If it is desired 
to prevent formation of a vacuum in 
the system, the check can be removed. 
The valve is made in one body size 
with either % in. or % in. male pipe 
connection and for pressure ranges 
up to 125 psi. 

Another form of high-pressure air 
eliminator, designed for working 
pressure up to 150 psi and supplied 
by Wright-Austin Co., is shown in 
Fig. 2. It is designed primarily to 
eliminate air entrained in a steam 
piping system; when the steam is 
shut off, the steam remaining in the 
system condenses, produces a partial 
vacuum and air may enter through 
various parts of the system or con- 
nected apparatus. This eliminator 
contains a non-corrosive expanding 
element, shown at the right, that 
closes the eliminator at 212 F and 
holds it closed until the temperature 
drops below that point, when it opens 
automatically. The eliminator 41 
also act as an emergency water dis- 
charge valve to relieve a flooded sys- 
tem. The body is nickel-plated cast 
bronze, bottom inlet shank has ¥% in. 
male connection and % in. female 
connection; air outlet at top threaded 
for % in. iron pipe. 

One engineer tells us it is his im- 
pression that a Warren-Webster 
high-pressure type thermostatic trap 
(Class 3-good up to 150 psi) or a 
Hoffman Series 50 combination float 
and thermostatic trap (good up to 
125 psi) may have been used in the 
case cited by C. L. S. Here are com- 
ments by leading engineers on this 
subject: 


Vents May Have Been Used 
for Other Reasons 

It 1s MY impression that, in the 
instance cited, the traps were used 
for physical reasons, with little or 


Fig. 1. One form of vent valve for steam 
mains 
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no thought being given to the pre- 
vention of corrosion through purg- 
ing of non-condensable gases. 

I also feel it is significant that 
apparently the traps were located at 
points where non-condensable gases 
would be expected to accumulate 
during periods of little or no flow. 


© to 150 ths, 


Working pressure 
without odivsament 


Fig. 2. Exterior and interior views of a high- 
pressure air eliminator for steam mains 


Whether such vents will be of 
value and, if so, where and how they 
should be installed can be deter- 
mined only by a study of the system 
in question. The densities of the 
non-condensable gases, with respect 
to steam, appears to me to be a su- 
perfluous consideration. 
Detroit, Mich. 

Why the Air Is at the Top 

C. L. S. says that he has “never 
been able to figure out why an air 
valve should be placed in the higher 
places; since steam is one-half as 
heavy as ordinary air, it should find 
the top and the air be at lower lev- 
els.” The most likely explanation I 
can offer is that your reader prob- 
ably has overlooked the effect known 
as Dalton’s law of partial pressures 
(see page 140 of Piping Handbook, 
4th Edition). 

How this works out depends on the 
relative amounts of steam and air 
present in a cubic foot of the mixture 
flowing through the pipe. Assuming, 
for example, that the mixture con- 
tains 10 per cent by weight of air and 
90 per cent of saturated steam, the 
following example has been worked 
out for a total pressure of 15 psi g. 


BF. ¢; 


Example 
Pressure of mixture 
Gage pressure 
Atmospheric 
pressure 


= 15.00 psi g 


Absolute pressure = 29.70 psi abs 
Partial steam pressure = 29.70 x 0.90 
= 26.73 psi abs 
= 29.70 x 0.10 
= 2.97 psi abs 

Total pressure = 29.70 psi abs 

Referring to the steam tables (see 
Page 234 of Piping Handbook) the 
Saturation temperature correspond- 
ing to 26.73 psi abs is about 244 F 
and the density 0.065 lb per cu ft. 

The density of air under the fore- 
going conditions can be computed 
from the “Equation of a Perfect 
Gas” (see page 144 of Piping Hand- 
book) as follows: 


Partial air pressure 


W = (2.6982p) + T 
(2.6982 « 2.97) + 704 
0.0114 Ib per cu ft 
p partial air pressure = 2.97 
psi abs 

Ty 460 + 244 = 704 F 

From which it appears that under 
these conditions the density of steam 
is nearly 6 times that of air. If the 
air tends to separate out from the 
steam rather than to remain uni- 
formly diffused, it would seem that 
it should be vented from the top of 
the system. In warming up a line 
that was initially full of cold air, 
however, there might be a period 
during which the air was heavier 
than steam. 

Where CO: or other gases are pres- 
ent, their densities can be estimated 
by Dalton’s law along the foregoing 
lines, although the problem becomes 
more difficult as the number of com- 
ponents increases. 


Detroit, Mich. SABIN CROCKER 


Senior Engineer, Mechanical 
Engineering Division, The 
Detroit Edison Company 


Question No. 347 
What Is “Skin Effect” in 


an Electrical Conductor? 


I HAVE BEEN a Steady subscriber to 
POWER PLANT ENGINEERING for the 
past three years and have recently 
signed up for another three. I have 
found most of the contents of real 
importance, help and instruction. 

At present I am anxious to in- 
crease my knowledge of a-c power 
transmission with both cable and 
copper bus and would like some in- 
formation on “skin effect.” I have 
been unable to obtain, from any text 
book available to me, specific infor- 
mation on this subject. 

I know that the shape of a con- 
ductor can vary the “skin effect” but 
whether it is simply because of in- 
creased dissipation of heat due to 
increased radiating surface, or con- 
vection by air circulation, I do not 
know. I have been told that more 
current will flow through the outer 
layers of a large stranded or solid 
conductor. If such is the case, is it 
because of higher temperature in the 
inner layers? 

I am also informed that the density 
of current will tend to be greater on 
the adjacent sides of parallel con- 
ductors. If the temperature of a 
larger circular conductor carrying 
current, varies across its cross-sec- 
tional area, then it would seem to me 
that the current density in that con- 
ductor would also vary. But that does 
not explain the condition stated con- 
cerning the parallel conductors. It 
seems to be that there may be other 
factors than the dissipation to con- 
sider. 

You very kindly gave me some 
useful and concise help on another 
electrical matter about two years ago 
and I thought maybe you would do 
the same in this case. If you can rec- 
ommend a good up-to-date text book, 


not too technical, it will be appre- 
ciated. 

Jenkintown, Pa. T.W.H. 

Editor’s Note:—First let us point 
out that heat or temperature have a 
bearing on “skin effect” only as they 
effect conductivity of the wire. They 
are not responsible for the skin effect 
itself. The explanation in the Elec- 
trical Engineers’ Handbook, by Pen- 
der and Del Mar, goes something like 
this: 

If you think of the conductor as 
made up of many filaments, each 
carrying its own portion of the total 
current, it can be seen that the fila- 
ment near the center of conductor 
(being closer together) will be linked 
by more flux lines than those near 
the exterior. 

If the emf producing the potential 
gradient (voltage drop) through the 
wire is an alternating one, the back 
emf (created by collapsing flux lines 
or field around a conductor) will be 
greater in the interior filaments than 
in those near the surface. Since the 
potential drop is the same across all 
filaments, the resistance drops in the 
internal filaments (because of this 
back voltage) are less than those in 
the external filaments. 

This can be brought about only by 
the current. distributing itself over 
the cross-section of the wire in such a 
manner that the current density in 
the interior of the wire will be less 
than at the surface, ie., the current 
is forced towards the surface, or 
“skin,” of the wire, hence the term 
“skin effect.” 

The self-induced emf depends not 
only upon the amount of flux set up, 
but also upon the rapidity of its 
variations. That is, the faster the 
field builds up and collapses, the 


. greater the voltage developed. Hence 


the skin effect will increase as the 
frequency increases. It also incre -3es 
with increasing cross-section of ‘1e 
conductor, with increasing conducti-- 
ity of the conductor, and with in- 
creasing magnetic permeability. 

At power frequencies, skin effect is 
not an appreciable factor, except in 
conductors of large cross-sectional 
area. In conductors smaller than 
about 250,000 circular mils cross- 
sectional area, the effective resist- 
ance is practically identical in magni- 
tude to the ohmic resistance. 

The increase in current density 
along adjacent sides of parallel con- 
ductors, which you mention, is called 
“proximity effect,” Again, this is not 
caused by heat or temperature, but 
by the flux set up by the currents in 
the two conductors. Current redis- 
tribution in one conductor causes fur- 
ther current redistribution in the one 
adjacent, and the factors affecting 
proximity effect are essentially the 
same as those affecting skin effect, 
but very difficult to explain without 
using higher mathematics. 

A good text that is not too tech- 
nical is Practical Electricity by Ter- 
rell Croft, McGraw-Hill Book Co. 
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Answer No. 333 


How Big a Relief Valve 
for an Engine Cylinder? 


Simple: Make Valve Area Same as 
High-Pressure Exhaust Port 

THE GENERAL RULE to determine 
the proper size safety valve for a 
cross compound engine receiver is to 
figure the area of the high-pressure 
cylinder exhaust port and select a 
safety valve of equal area. Having 
exhaust port and safety valve of 
equal area insures against the re- 
ceiver pressure building up. 
Somerville, Mass. JOHN GROVES, JR. 















Answer No. 334 


First He Wants the Steam 
Dry, Then He Wants It 


Wet—from Same Boiler 
Trap Adjustment is the Answer, Says Pef 

REDUCING the pressure of steam by 
means of a pressure-reducing valve 
will not increase the moisture con- 
tent of the steam, but will have a 
slightly opposite effect. 

If the steam used on pressing ma- 
chines needs to have some moisture 
content, the best way to bring this 
about is not to remove the moisture 
from the steam by means of traps or 
otherwise. I assume that each press- 
ing machine has its individual trap, 
in which case, aS soon as the ma- 
chine is put to use, the trap should 
be cut out. If this makes the steam 
too wet, the valve trap can be 
cracked so that the trap will remove 
only part of the moisture. 

If the 20 pressing machines have 
a number of traps in common, some 
of these traps, if not all, should be 
cut out when the pressing machines 
are in use. ; 

If the steam is still too dry for 






















out, some of the insulation from the 
pressing machine steam lines should 
be removed. 

Boston, Mass. 





N. T. PEF 





Answer No. 336 
What's Wrong in This 


Refrigeration Plant? 


HE HaD a feeling that there was 
something wrong in the layout or 
operation of his refrigeration plant, 
or perhaps both, said C.O.S. in the 
June issue. The plant serves a meat- 
packing firm and consists of two 
larger compressors and four smaller 
ones connected to coolers, which they 
want to keep at about 36 F, and to 
freezers, which they would like to 
keep at —20 to —30 F but which 
they get down to between —5 and 
—20 F. 

Details of the way the compressors 
are connected to handle this load 
were given and several questions 
asked about back pressure—which is 
usually a few inches of vacuum—use 
of heat exchangers, advisability of 
using superheat-actuated expansion 
valves and so on. Here is some sound 
comment on the situation by George 
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pressing, even with all the traps cut - 








Holman. He suggests re-connections 
to form two entirely separate evapo- 
rative systems and shows how they 
could be connected and operated. 
Following this are some comments 
by Walter Harvey. 

Form Two Distinct Systems, Says Holman 


IN THE refrigeration system C.O.S. 


describes, the basic cause of what’s 
wrong lies in the attempt to maintain 
subzero temperatures in freezers with 
the same evaporative system used to 
maintain above freezing temperatures 
in a number of coolers. The result is 
a highly inefficient system, operation 
of which would be damaging to 
equipment even if the desired tem- 
peratures could be obtained. The sys- 
tem should be changed and operated 
differently. 


As shown in the accompanying 


drawing, I suggest that C.O.S. form 
two distinct evaporative systems. One 
should be laid out to operate at ap- 
proximately 15 in. vacuum in the 
freezer evaporators, the other at 20 
to 30 psi gage in the cooler. evapo- 
rators. Assuming it to have twice 
the capacity of one of the smaller 
compressors, the larger compressor 
may be used as a booster to lift the 
vapor from the 15 in. vacuum in the 
freezer evaporators to the pressure 
prevailing in the cooler evaporators. 
If the largest compressor is not of 
sufficient capacity, one of the smaller 
units may be operated in parallel 
with it. 


The comparatively hot vapor from 





the booster compressor should not be 
discharged directly into the cooling 
room evaporators, since it may inter- 
rupt the heat transfer processes 
there. Also, it may produce hammer 
in the pipes, either by direct impulse, 
by sudden evaporation of liquid by 
counterflowing hot vapor, or by sud- 
den expansion of the pipes. 

A better method is to discharge the 
return vapor from the coolers and 
the hot vapor from the booster com- 
pressor into a common vessel of sev- 
eral cubic feet volume, such as a 
non-heat exchanging accumulator or 
liquid receiver. Such a vessel (I) 
should be equipped with a safety 
valve set to blow back into the 
freezer evaporators, or to atmos- 
phere or into water outside the plant. - 

Possibly only one of the four 
smaller compressors would be needed 
for the second stage compression of 
the vapor from the booster compres- 
sor. By the arrangement shown, 
however, any number of them may 
be used on the system as a whole. 
In parallel with the others, each com- 
pressor would draw a mixture of 
cold vapor from the cooler system 
and hot compressed vapor from the 
freezer system. If the vapor entering 
the smaller compressors is too highly 
superheated, it may be cooled by 
opening one or more of the cooler 
expansion valves (N — N) until wet 
vapor returns to absorb the super- 
heat of the freezer system in the 
mixing vessel (I). 
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How Holman would connect C.O.S.’ refrigeration plant to form two systems and improve 
operation 


A—Master liquid stop valve. 

B—Liquid line branch to freezer system. 

C—Heat exchanger accumulator of freezer 
system. 

D—Manual type expansion valves of freezer 
evaporators. , 

E—Return valves of fr evaporat 

F—Return line from freezer evaporators to 








G—Large compressor used as booster. 

H—Hot vapor line from booster to vapor mix- 
ing vessel. 

I—Mixing vessel. Liquid receiver or non-heat 

exchanging accumulator. 





J—Safety valve on mixing vessel. 
K—Line from safety valve to freezer evapo- 


desuperheating thermoexpansion 
valv 


e. 

M—Main liquid line. 

N—Manual type expansion valves of cooler 
evaporators. 

O—Return valves of cooler evaporators. 

P—Return line ef cooler evaporators. 

Q—Main return line. 

R—Smaller compressors. 

S—Condenser. 

Arrows show direction of refrigerant flow. 
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A much better method of reducing 
the superheat of the vapor entering 
the compressors is to install a ther- 
moexpansion valve (L) in a liquid 
line to the mixing vessel, with feeler 
bulb clamped to the main return line, 
as shown. These automatic expansion 
valves should also be used to replace 
the hand type on all evaporators, 
both in coolers and freezers. The 
manufacturers can supply them 
charged for any specific application. 
When ordering a valve, temperature 
of the room in which it is to operate 
should be given, together with suc- 
tion pressure, kind of refrigerant and 
total length and size of evaporator 
pipes. 

Pumping of oil by one of the com- 
pressors is probably due to a too- 
high oil pressure from the lubricator 
or oil pump. If splash baffles at the 
bottom of each cylinder are removed, 
splash-oiled compressors frequently 
pump oil badly, especially if the oil 
level is kept too high. 

Marissa, IIl. GEORGE HOLMAN 


Comments by Harvey 


IN THE meat packing plant of 
C.O.S. I think the first thing he 
should do is to install automatic con- 
trols for each room if there are none 
at present. Suitable thermometers 
should also be installed on all coils 
near their outlet ends. From his sec- 
ond paragraph, I take it he carries 
three different temperatures; if this 
is true, he should operate with three 
different suction pressures, if there 
is very much temperature difference. 
He should then adjust each auto- 
matic (if this type is used) to get 
the maximum refrigeration from 
each coil. 

I have seen thermostatic expansion 
valves working to within two degrees 
of temperature corresponding to suc- 
tion pressure, this gives a live frost 
on compressor manifold and still no 
slop-over into cylinder. By adjusting 
automatics to feed the maximum 
without slop-over, higher suction 
pressures can be had and conse- 
quently fewer compressors required. 
By carrying as high a suction pres- 
sure as possible, thereby getting am- 
monia temperature in coils as close 
as possible to the required room tem- 
perature, there is less drying out of 
the meat products stored therein. 

By running too low suction pres- 
sures, this loss is very great at nor- 
mal price levels; and at present 
prices it would warrant installation 
of more coil surface if suction pres- 
sures could be raised by doing so. 
In the plant I operate, we have rooms 
with sufficient coil surface and run 
with a 9 to 10 lb suction pressure on 
freezers in summer time and get 
room temperatures of zero to —4 de- 
grees, 

Two-stage compression should be 
used on the —20 to —30-degree 
Tooms. A booster compressor should 
be used which discharges through an 
intercooler and into the suction pres- 


sure of machine running on cooler 
suction pressure. A 10-in. vacuum 
should be enough to get rooms to 30 
below zero if there is near enough 
coil surface. 

The intercooler can be used to 
serve two purposes; one to cool dis- 
charge of gas of booster before it 
enters the second stage compressor 
and the other to precool the liquid 
ammonia going to all the rooms. The 
intercooler is an accumulator with a 
float control to govern the ammonia 
level. The discharge gas from the 
booster passes through a special am- 
monia injector, which cools gas down 
before going to the second stage. On 
the inside of this intercooler is a coil 
through which all ammonia going to 
the rooms is precooled. The gas from 
the intercooler should discharge into 
suction of machines running on cooler 
rooms. 

I don’t know what the conditions 
are in this plant but 25 Ib suction for 
36 to 37 degrees in coolers seems a 
bit low if there is sufficient pipe for 
the load. 

If C.O.S. wants to use heat ex- 
changers on some part of the refrig- 
eration system, I believe they could 
be used and get satisfactory results, 
although some arrangements would 
have to be made to precool discharge 
gas from booster compressor before 
it enters second stage. compression. 
I have seen this done by discharging 
into the second-stage suction line, 
which contains enough wet gas com- 
ing from other rooms to cool booster 
discharge gas and still maintain a 
live frost on second stage suction 
manifold. This, of course, requires 
careful regulation of expansion 
valves. If heat exchangers are used, 
all liquid ammonia going to rooms 
should be cooled and this would not 
prevent him from getting too low a 
vapor pressure in freezer coils. 

Any extra coils put into any of the 
rooms should not be used as super- 
heat coils but should be used to full 
advantage. Setting an automatic or 
hand expansion valve with a ther- 
mometer on the outlet end of room 
coils can be gotten easy enough and 
trouble with slop-over should not be 
had after a little experience. 

If heat exchangers are used, the 
expansion valves should be set to 
permit enough wet gas to come 
through to maintain a live frost on 
suction manifold of compressors. All 
the suction lines should be insulated 
from the rooms up to suction stop 
valve of compressor, if they run 
through unrefrigerated space. 

If the compressors are the type 
with drilled connecting rods and wrist 
pins, the pins or brushings may be 
worn, thereby, letting an excess of 
oil above oil rings to be forced 
past compression rings. Worn ring 
grooves, cylinders out of round, or 
too much oil pressure in crankcase, 
will cause oil pumping, which will 
be more noticeable while operating 
on a vacuum. 


I suggest that C.O.S. place suitable 
thermometers in suction inlet and 
discharge outlet of his compressors. 
The thermometer on suction inlet 
will tell him the amount of super- 
heat in suction gas; from this, by 
referring to tables, he can tell if his 
discharge temperature is too high. 
Leaking piston rings or leaking 
valves in the compressor will result 
in abnormally high discharge tem- 
perature and a falling off of com- 
pressor capacity. 

Since the high-pressure oil trap 
cannot collect all the oil discharged 
by the compressor, it follows that 
some of the oil eventually reaches 
the evaporators. This oil that col- 
lects in the coils reduces their ca- 
pacity and efficiency by reason of its 
insulating effect. All coils should be 
provided with oil drains so all oil can 
be withdrawn without difficulty. The 
oil does not wear out or lose its 
lubricating properties in service, and 
if properly filtered, may be used in- 
definitely. 

Ft. Thomas, Ky. WALTER H. HARVEY 


i Answer No. 341 
How Draw Performance 
Chart for Non-Automatic 


Extraction Turbine? 


Must Analyze Conditions for Several 
Uncontrolled Extraction Pressures 

C. N. M. BRINGS UP an interesting 
problem in estimating the perform- 
ance of non-automatic extraction type 
steam turbines. It is an oddity that 
the more simple the type of extrac- 
tion the more complex becomes the 
method of estimating the perform- 
ance. The reason for this, as C. N. M. 
points out, is that the pressure at the 
extraction opening remains constant 
on the automatic extraction type tur- 
bine, whereas it varies over a wide 
range with the uncontrolled type of 
extraction. 

C. N. M. points out, too, that the 
parallel lines of the automatic extrac- 
tion turbine performance chart be- 
come lines no longer parallel when 
the extraction changes from auto- 
matic to uncontrolled. It is possible 
to estimate the performance of these 
uncontrolled extraction turbines using 
a modification of the methods I have 
previously published in POWER PLANT 
ENGINEERING, (January, February, 
March, April, 1945, issues), but the 
process is neither simple nor fool- 
proof. 

Briefly, it is necessary to estimate 
what the pressure is under several 
different conditions and then deter- 
mine the performance of each point 
as if it were an automatic extraction 
condition. This process must then be 
repeated for a number of points and 
then lines drawn through the field of 
points. 

These lines will have the general 
shape of an automatic extraction 
chart except that they will fan out 
at the higher loads. 


Lynn, Mass. L. E. NEWMAN 


October, 1946—POWER PLANT ENGINEERING—Chicago, III. MW 





Resistance of Valves and Fittings 
to Flow of Fluids 


\E Valve Bereee 
34 Closed r 


a: Closed ‘pega 
ay Closed z 


Fully Open 
ig + L000 


fy 
tf As} 


Angle Valve, Open Nleveter tac mes €or 


i 


Square Elbow 


Swing Check Valve, 


Fully Open | stoycel-We helee-tiles 








2 // 1) exo. 


Close Return Bend | Bias Eilireement: a 


L___d/pn= 4 
d/p- 4 


! 


Nominal Diameter of, Pipe, Inches 


J 


| 


Nievetertac me a 
Through Side Outlet 


ng F}- , || | Ordinary Entrance 


Standard Elbow or run of 


Tee reduced 14 D —d 


Inside Diameter, Inches 





Equivalent Length of ; Straight Pipe, Feet 





Nyt Tele (seWl Groyelaa-Yeatoyel 
ie} Tee 
d/p= V2 


Medium Sweep Elbow or__| d/p = 34 


run of Tee reduced 14 
nen [Fy 45° Elbow 


Long Sweep Elbow ee 
ratheWe) Muletaver tae me @ a 





























Reprinted Courtesy Crane Co. 
October, 1946—POWER PLANT ENGINEERING—Chicago, III. 








A Working Philosophy 
of Human Relations 
(Continued from page 71) 


facts, and which idealistically at- 
tempts their solutions. 

Basic to this philosophy, there are 
four assumptions—two of them nega- 
tive in import, and two positive. 

First assumption: Human labor is 
not a commodity bought and sold. A 
great many of our economic disloca- 
tions are the direct result of the 
application of the theory that men’s 
labor was a matter of the market. 
The commodity theory of labor im- 
plies that man is an extension of the 
machine, a cog in a wheel, a bit of 
raw material to be refined. Just-as 
industry. and business have been 
forced to accept health laws, age laws 
protecting child labor, laws limiting 
the number of hours in which an in- 
dividual could work, so also has the 
time come for management to recog- 
nize the spiritual law that man is 
not a commodity, but a growing, striv- 
ing, wanting human being, with needs, 
aspirations and attitudes which are 
expressed in an infinity of ways and 
realized under an almost infinite 
variety of conditions. Failure to rec- 
ognize the dynamic aspects of human 
personality, made a commodity the- 
ory of labor possible. Continued fail- 
ure to develop a new theory of human 
relations will bring disaster in its 
wake. 


Second assumption: Human beings 
are motivated by more than money. 
It is a great mistake to believe that 
the majority of labor unrest has its 
source in purely economic concern. 
All sorts of conflicts and tensions have 
been rationalized in terms of money, 
because money was much easier to 
talk about than mind. The fact is, 
however, that practically every major 
industrial conflict in our time has had 
its roots, not in the need for money 
as such, but in the need of a human 
spirit for a life conducive to the 
growth of that spirit. It is an inter- 
esting commentary, that management 
which has had enlightened personnel 
practices through the years and has 
recognized the subtleties of human 
needs, has had practically no labor 
trouble in the midst of an almost 
universal labor conflict. I have been 
a labor consultant for nearly 25 
years, and in those companies where 
management was willing to recognize 
the truth of these first two principles 
and to give that truth proper instru- 
mentation in business management, 
practices, there have been no strikes, 
lock-outs or work-stoppages. 

Third assumption: The distinctly 
human drives that must be recognized 
by anyone who seeks to control hu- 
man behavior are those which have 
to do with his egotic social and ra- 
tional orientation to men and to life. 
If a man possesses a job, rather than 
having the job possess him, he has a 





sense of well-being. This is why job 
rights are so important; this is why 
seniority looms so large in the minds 
of organized labor; this is why many 
men endure the limitations of a closed 
shop principle—it gives them a sense 
of possession. When management can 
give men a sense of possession, apart 
from these external labor mecha- 
nisms, workers will invariably choose 
them to the former. When a company 
can give the workers a feeling that 
they are shared partners in a com- 
mon enterprise, they have a sense of 
possession that nothing else can 
equal. This makes for industrial 
peace, for employees who stay on 
the job—for high production. 

Fourth assumption: Human be- 
havior is predictable and controllable. 
Too many people assume that al- 
though cause and effect rule through- 
out the rest of the human scheme, 
there is a large element of contingency 
in human nature. I do not believe 
that this is true. While there is much 
that still needs to be known about 
the causal factors in human behavior, 
everything we have so far found out 
points to the fact that there is a 
psychic and spiritual causation just 
as real, just as enduring and just as 
predictable as the law of gravity, or 
the law of thermo-dynamics. The 
trouble with us is that we do not use 
what we know to be true about hu- 
man nature. Management neglects to 
recognize that a man is the sum 
total of the past decisions that he 
has made. Know the man and his 
background, and you can predict with 
a high degree of accuracy what his 
behavior will be like. 

Build up the worker’s ego by giving 
him a sense of possession, and he will 
take satisfaction from his work and 
will stick to the job. Thwart a man’s 
striving for self-realization and he 
will become a Bolshevik, a malcon- 
tent, or a wanderer. Give a man secu- 
rity in his job, and he will produce 
right behavior. He will not have 
paranoid reactions of suspicion; he 
will not have occupational restless- 
ness, and he will not be belligerent. 
If he has a feeling of insecurity, he 
will be all of these things, and 
more. Supply the worker with a real 
meaning for his life in his job, and 
he will not be primarily concerned 
with why the boss makes fifteen times 
more than he does, nor will he be 
victimized by the propagandists who 
seek to charm into violence by all 
sorts of illusory promises. 

The other day, I read two state- 
ments made in confidential confer- 
ence; one by an industrial consultant 
to a group of manufacturers—the 
other by a national labor leader to a 
group of his associates. Both were 
on the subject of how to deal with 
the collective bargaining problem. 
The industrial consultant man said, 
in effect: “Offer nothing. Make no 
statements. Offer no compromises, 
because if management takes the 
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initiative in doing this, organized la- 
bor will immediately think: that the 
sky is the limit, and they can ask for 
anything.” It is interesting to me, on 
this individual, that most of the com- 
panies for whom he negotiates have 
strikes, work stoppages, long, in- 
volved collective bargaining, with 
pyramiding ill-will and hostility and 
aggression on the part of those eco- 
nomic representatives of the com- 
panies with whom they are negotiat- 
ing. In more than six years of ob- 
servation of this man’s work, I have 
not known him to avoid a single 
strike, or to produce a contract which 
was very much better than the orig- 
inal demands of the union. 

The labor leader, in speaking to 
his associates said, “Remember, the 
s.o.b’s with whom you are going to 
deal are out to give as little as pos- 
sible, so ask for everything. Never 
make any concession willingly, or at 
the time it is suggested. Fight for 
100 per cent of what you originally 
asked for, and take advantage of 
every concession you make to get 
something else that you didn’t ask 
for originally.” Said he: “Remember 
this—you are dealing with men who 
think they are smarter than you are. 
Let ’em believe it, and then take ad- 
vantage of how wrong they are.” 

This labor leader has sat in with 
me on more than one collective bar- 
gaining situation. When I knew what 
ue thought about me and about man- 
agement, I was in a very definite 
position of advantage. You can hardly 
imagine how difficult it is for a labor 
leader to deal with an individual who 
starts off by being completely honest, 
and who seeks sincerely to under- 
stand the needs, and aspirations of 
the men who are working for him. 

These two philosophies of collective 
bargaining are bound to fail. They 
continue to be all too common in all 
collective bargaining conferences. 
Neither of these- men really under- 
stands human nature. In the last 
analysis, they both fail, even when 
it appears that they succeed. 

If we are to recover our economic 
strength in this country, it will 
be because management and labor, 
working together, produce vastly 
more in the way ‘of manufacturing 
wealth than has ever been produced 
before. Unless we can increase the 
economic weight in the body politic 
by increasing the wealth of our land 
with relation to the debt which we 
are asked to carry, there can be no 
good life for us in the future at all. 
We have the machines, we have the 
mechanical power, we have the scien- 
tific and technological knowledge. 
What we need, above all else, is a 
working philosophy of human rela- 
tions which will enable management 
and labor to satisfy each other’s hu- 
man needs. When this is accom- 
plished, wages will become secondary 
in every collective bargaining confer- 
ence. 
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Control of 


Radiant Heating Systems 


By J.A. CUTLER President. Johnson Service Co. 


F ROM ALL EVIDENCE, it appears 
that the greatest single considera- 
tion in the control of radiant heating 
is the inherent thermal inertia of the 
system. It is obvious that a massive 
concrete slab, in which hot water pipes 
are imbedded, is not going to start 
emitting heat the minute hot water is 
supplied to the coils, nor is it going to 
stop emitting heat as soon as the 
water is shut off, or its temperature 
lowered. This thermal inertia is con- 
siderable, even in the case of ceiling 
or wall coils which may be covered 
only by a layer of plaster. 

A room thermostat, as the primary 
means of control, generally will cause 
considerable cycling of the space tem- 
perature, whether it controls the quan- 
tity or temperature of the water sup- 
plied to the panei. On a rising space 
temperature, the thermostat reduces 
the heat input to the coils. However, 
the radiant surface continues to emit 
an excessive amount of heat for some 
time, during which the space tempera- 
ture rises above the setting of the 
thermostat. This causes the thermo- 
stat to reduce further the heat input 
to the coils. 

Eventually, the space temperature 
will cool down to the point where the 
thermostat again increases the heat 
input to the coils. Because the radiant 
surface previously has been cooled too 
much, its heat output will not meet 
the requirements of the space for 
some time, and the space temperature 
continues to drop. This results in a 
further heat input to the coils, the 
space temperature eventually begins 
to rise, and the cycle is repeated. 

The above analysis applies, whether 
the thermostat in question responds to 
changes in air temperature, to radiant 
temperature, or to a combination of 
both, and shows that, by controlling 
from space conditions, the thermal in- 
ertia, or storage effect, of the radiant 
surface operates contrary to the re- 
quirements of satisfactory control re- 
sults. 

Because of the inherent thermal in- 
ertia in the radiant surface and the 
action described above, it is apparent 
that the need for a change in the tem- 
perature of the radiant surface must 
be measured before it is reflected by 
a change in space conditions, if these 
space conditions are to be held sub- 
stantially constant. In most cases, the 
internal load is relatively constant, 
and the need for a change in surface 
temperature arises immediately upon 
a change in outdoor temperature. 
Therefore, for the primary control of 


a radiant heating system, an arrange- 
ment which varies the surface tem- 
perature according to changes in out- 
door temperature, is necessary. 

An analysis of the functioning of a 
radiant heating system under Johnson 
Duo-Stat control, an instrument that 
operates according to the relationship 
between outdoor and radiator tem- 
peratures, may serve to indicate fur- 
ther the advantages of this method. 
Assume that a drop in outdoor tem- 
perature occurs. This control imme- 
diately increases the heat input to the 
coils. However, due to the previously 
mentioned thermal inertia of the sys- 
tem, a certain amount of time elapses 
before this manifests itself by an in- 
crease in the temperature of the radi- 
ant surface. On the other hand, the 
drop in outdoor temperature does not 
immediately effect a change in the 
heating load on the system because of 
the time required to transmit this 
change through the building structure. 
Therefore, with this method of con- 
trol, the thermal inertia of the radiant 
surface not only ceases to be a hin- 
drance to good results, but definitely 
improves results because it is not de- 
sirable to change the heat output of 
the surface until the change in out- 
door temperature becomes effective 
indoors. The ideal situation would be 
one in which the thermal inertia of 
the surface is equal to the thermal in- 
ertia of the building structure. Re- 
gardless of how seldom this ideal 
situation may occur, it is a fact that 
the thermal inertia of the surface is 
in the right direction with this method 
of control and is no longer a hindrance 
as it is when controlling from the 
space conditions. 


Primary Controls for Radiant Heating 

Below are outlined the recom- 
mended methods of primary contro] 
for radiant heating, keeping in mind 
that installations vary considerably in 
many details. The descriptions, there- 
fore, will be general rather than spe- 
cific. 

1. An example of a simple applica- 
tion of a Duo-Stat to radiant heating 
is the operation of a valve in the 
steam supply to a hot water converter. 
This, of course, can apply only where 
the converter serves one zone. 

2. When a radiant surface is heated 
from a cold condition, i.e., when the 
system is first, operated, or after a 
prolonged shutdown, the coils and the 
material immediately surrounding the 
coils become warm much sooner than 
the rest of the radiant surface. This 


causes a differential expansion which, 
in time, may injure the material 
which comprises the surface. Some 
engineers, therefore, have insisted on 
gradually increasing the maximum 
water temperature, over a period of 
several days. To accomplish this, an 
immersion thermostat should be in- 
stalled in series with the control de- 
scribed in “1,” above, with its bulb in 
the converter discharge. If both are 
reverse acting, operating a normally 
closed valve, the immersion thermo- 
stat acts as high limit and can be ad- 
justed as desired. If it is undesirable 
to use a normally closed valve, the 
same results may be accomplished 
with direct acting controllers, allow- 
ing the immersion thermostat to func- 
tion through a 3-way air valve. 

Either Method 1 or 2 may be used 
also in connection with the control of 
an automatic hot water boiler, instead 
of a converter. The instrument would 
be used to directly control a stoker, 
oil burner, or gas burner. 

3. A slightly more elaborate ar- 
rangement is to control a valve in the 
steam supply to a converter by means 
of an immersion thermostat only, set 
for a temperature equal to the highest 
requirement. The instrument, then, 
operates a 3-way valve to control the 
water temperature to the zone. This 
arrangement is applicable where the 
converter serves any number of zones. 
The immersion thermostat still can 
serve aS a means of gradually bring- 
ing the radiant surface up to tempera- 
ture, as outlined in Method 2. The 
advantage is that the use of mixing 
valves as the final control insures less 
variation in the zone water tempera- 
ture than occurs when the control is 
arranged as described for Method 1. 

4. Method 3 makes use of an im- 
mersion thermostat to control the hot 
water temperature supplied to the 
zone mixing valves. This temperature 
is the highest which will be needed 
under severe weather conditions. Un- 
der mild weather conditions, the con- 
trols are required to mix a small 
amount of very hot water with a 
larger quantity of cool return water, 
to produce the required zone water 
temperature. A more uniform water 
temperature would result if the hot 
water from the converter could be 
always 15 or 20 F above the required 
zone water temperature. This sug- 
gests the use of another Duo-Stat in 
place of the immersion thermostat in 
the hot water line from the converter. 
This instrument would have its out- 
door bulb on the coldest exposure and 
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Thermal inertia of system presents special problem ... Room 
thermostat apt to cause temperature hunting . . . Radiant surface 
temperature should vary in accordance with outdoor temperature 
. - - Function of such a system of control analyzed .. . Several 
methods of primary control are recommended . . . Space tempera- 
ture control effected by room thermostats supplementing primary 
controls ... Ventilating system may carry part of heating load 


a ratio equal to the highest ratio used 
on any of the zones. 

5. In any of the primary control 
methods suggested, it might be desir- 
able to arrange the controls so that 
the zone circulating pump is stopped 
whenever there is no longer a demand 
for heat. Thus, a _ pressure-electric 
switch would be installed so that the 
branch pressure from the zone control 
would stop the pump after it has 
closed the valve to hot water. 


Space Controls for Radiant Heating 

In order to obtain closer control of 
the space temperature than is possi- 
ble with primary control alone, room 
thermostats should be used, to limit 
or modify the action of the primary 
controls. 

1. As a limiting device, a room 
thermostat is installed in the zone, 
connected in series with the primary 
control, and if both the Duo-Stat and 
the room thermostat are reverse act- 
ing, the room thermostat functions 
as a high limit, cutting off the supply 
of heat to the coils whenever the 
space temperature exceeds its set- 
ting. 

2. As a modifying device, a room 
thermostat, in the zone, is used as a 
pilot to readjust the primary control. 
Thus, with primary control the Duo- 


Stat is of the sub-master type, and 
the room thermostat serves to modify 
the setting of the instrument, in ac- 
cordance with changes in room tem- 
perature. 

3. Further refinement in space 
control can be accomplished by elimi- 
nating the zone thermostats men- 
tioned in Method 2 and installing 
thermostats in each room. These 
thermostats would operate throttling 
or 3-way valves in the supply lines to 
the panels in their respective rooms. 


Room Thermostats and Primary Control 


The purpose of the above outline 
of various control arrangements is to 
show that the control of radiant heat- 
ing systems differs little from con- 
ventional methods used on installa- 
tions involving direct radiators or 
convectors. Room thermostats can 
and should be used wherever the 
most accurate results are desired, 
provided that they are used in con- 
junction with a suitable primary con- 
trol system based on varying the wa- 
ter temperature in accordance with 
the outdoor temperature. 

There has been some agitation from 
a number of quarters for a space 
thermostat which will respond to the 
mean radiant temperature in a space, 


or to a combination of mean radiant 
temperature and air temperature. 

Considering the theory of radiant 
heating, the two variables affecting 
the heat loss from the human body, 
insofar as this discussion is concerned, 
are radiation and convection. Where 
a radiant heating system is employed, 
less body heat is lost by radiation 
than with a conventional heating sys- 
tem, because of the higher mean ra- 
diant temperature of the surrounding 
surfaces. However, more heat is lost 
by convection, because of the lower 
air temperatures. In any event, the 
body loses heat by both means. Since 
there is a definite relationship be- 
tween the mean radiant temperatures 
and the air temperature in a given 
space (where forced ventilation is not 
used), an ordinary room thermostat 
can be used if a limiting or modifying 
device is desired. 


Forced Ventilation May Be Added 


Most advocates of radiant heating 
point out that lower room tempera- 
tures are permissible than are pos- 
sible with conventional heating sys- 
tems, without going to the trouble of 
explaining how these lower room 
temperatures are produced. The fact 
is, with a normally “tight” building, 
heated by radiant surfaces, that the 
air temperature will tend to rise un- 
til, finally, it is practically at the 
same value that would be maintained 
in convection heating systems. 

In order to maintain room air tem- 
peratures that are much below the 
mean radiant temperature of the sur- 
rounding surfaces, some fr-m of 
forced ventilation is requiy u. Con- 
trol of the forced ventilatiun system 


Control diagram for radiant heating system using Duo-Stat and high limit thermostat controlling diaphragm valve in steam supply 
to hot water heater with room thermostats to control diaphragm valves in water supply to individual room coils 
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need be no different than when used 
with direct radiation; that is, a fan 
discharge thermostat regulates the 
temperature of the air delivered to 
the space at a level equal to, or 
slightly below, the desired space tem- 
perature. The use of forced ventila- 
tion should not alter the basic con- 
trol system for the radiant heating 
plant. 

The ventilation system is some- 
times designed to carry part of the 
heating load, just as is done with di- 
rect radiation. This arrangement is 
more often used to supplement ra- 
diant heating surfaces located in 
floors. Control of the temperature of 
the air delivered would be by one of 
the following methods: 

1. A sub-master fan discharge 
thermostat reset by an outdoor mas- 
ter thermostat. If supplementary 
heating is needed only during periods 
of lowest outdoor temperatures, the 
master thermostat would be adjusted 
to operate only over this range. As- 
sume a design temperature of minus 
10 F, and a radiant system that car 
carry the heating load unaided, at 
outdoor temperatures of plus 20 F 
and higher. Then the master thermo- 
stat would be set to produce full 
resetting effect from plus 20 F to 
minus 10 F. At all other times the 
fan discharge thermostat would con- 
trol at its base setting. 

2. The fan discharge controlled as 
above, with a room thermostat acting 
as the master to the fan discharge 
thermostat. 

3. The fan discharge controlled by 
a room thermostat directly, in con- 
junction with a low limit, fan dis- 
charge thermostat. 

In either of the last two methods, 
the fan system supplements the ra- 
diant heating system whenever the 
space temperature drops below the 
room thermostat setting. 


Location of Control Bulb 

While some installations have been 
made with the instrument control 
bulb imbedded in the radiant surface, 
with good results, it is believed that 
fully as satisfactory results are ob- 
tained when the control bulb meas- 
ures the temperature of the supply 
water. This should also make a more 
simple installation. The control bulb 
may be strapped to the outside of, 
or inserted into, the supply pipe. For 
steamheated surfaces, the control 
bulb should be inserted in the panel 
structure. When the bulb is thus in- 
serted, the usual practice is to bury 
a straight section of pipe in the panel, 
with the open end left accessible, so 
that the bulb may be slipped into it 
to the proper distance. Some provi- 
sion should be made to remove the 
bulb without placing an undue strain 
on the capillary tubing, and this can 
be accomplished by attaching a piece 
of wire to the bulb to permit it to be 
withdrawn. 

Although most of the radiant heat- 
ing installations on- which data are 


available make use of proportional 
operating controllers, the very nature 
of this type of heating system would 
lead us to expect fair results from 
two-position operation, if other con- 
siderations indicate that such control 
is desirable. The large storage ca- 
pacity of the surface tends to even 
out its rate of heat emission, in spite 
of the fact that the heat may be sup- 
plied in cycles. Of course, the shorter 
and more frequent the cycles, the 
more uniform the output of the sur- 
face, and therefore, better results 
should be expected with two-position 
operation if the control bulb meas- 


ures the supply water temperature 
than if it measures the temperature 
of the radiant surface. On the other 
hand, two-position operation should 
not be used if the control bulb meas- 
ures the temperature of the water, 
and the controller operates a mixing 
valve, because extremely short cycles 
will result. In this case, the control 
bulb should be located in the surface, 
or in the return line from the sur- 
face. Generally speaking, there will 
be very few cases where two-position 
operation is necessary, and it is rec- 
ommended that proportional opera- 
tion be employed whenever possible. 





G.E. BUILDING 100,000 KW 
TURBINE GENERATOR 


ANNOUNCEMENT OF a 100,000 kw 
maximum rating turbine generator 
for operation at inlet conditions of 
1250 psi and 1000 F at 3600 rpm has 
been made by the Turbine Division 
of the General Electric Co. The new 
unit, now under construction at the 
Schenectady Works of G. E. and 
scheduled for delivery in the early 
part of 1947, is the largest of its type 
in the world, and will be used at the 
Essex Station of the Public Service 
Electric and Gas Company of New 
Jersey. 

Dimensions of the tandem-com- 
pound double-flow machine, which 
will operate at the highest steam 
temperature so far undertaken for a 
unit of this capacity, are 77 ft long, 
17 ft wide, and 11 ft high. There are 
19 high-pressure stages and five 
stages in the double-flow low-pressure 
side. The last-stage wheel carries a 
new 23-in. long bucket of variable- 
angle double-warped airfoil section. 
Maximum tip speed of the buckets is 
1390 fps. Special provisions are made 
in the low-pressure turbine for greater 
removal of moisture and therefore 
further reduction of moisture cutting 
on the buckets. 

The turbine is condensing, and ex- 
hausts at 1% in. Hg. Eight extraction 


points are provided. There is no re- 
heat. 

This turbine will also have a newly 
developed hydraulic and oiling system 
with a centrifugal pump mounted on 
the turbine shaft. Oil is supplied to 
the inlet of the pump by an oil- 
turbine driven booster pump in the 
oil tank in the basement. 

The exterior appearance of the tur- 
bine will be characterized by long, 
low lines and complete covering of 
all moving elements. This modern 
styling assures maximum safety for 
operating personnel but has not been 
carried out at a sacrifice to ease of 
operation or accessibility. Another 
feature is that the instruments and 
controls have been grouped at the 
turbine end of the unit for conven- 
ience of operators. 

The generator, largest 3600 rpm 
machine ever constructed, is rated 
95,000 kw, 0.85 pf, and 0.85 short- 
circuit ratio at 15 psig hydrogen pres- 
sure. The set is also equipped with 
a 7500 kw direct-connected house 
alternator. 

Hydrogen cooling of the generator 
is accomplished by means of four ver- 
tical cooler selections mounted in the 
corners of the generator. The stator 
core of the generator is of modern 
spring-mounted construction to min- 
imize double-frequency vibrations 
from being transmitted to the frame 
or foundation. 
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SUN COMPRESSOR LUBRICANT... 


Keeps Big, Industrial, Diesel-Driven Compressors in Perfect Running Condition for Four Years 


A well-known manufacturer operates a battery of big 400-H.P. 
Diesel-driven, 2-stage compressors, each one producing 1,850 cu. ft. 
of air per minute under 100 lb. pressure. 


Sun oil, specially refined to meet this type of operation, was used 
for four years of almost continuous 24-hour-a-day operation. 


During 20,000 hours of actual running, producing more than two 
billion cubic feet of air, there were no lubrication problems what- 
soever. A routine inspection showed no apparent wear, and no 
replacement of parts was necessary. x | -_ 


For the vital equipment on your production line, in your power plant, 
or in your machine shop, pick the “Job-Proyved” Sun lubricants that 


will insure low-cost, trouble-free production. Call the nearest Sun E the D U Ss T ed 3 A L 


office today for information on Sun’s full line of quality lubricants. 


SUN OIL COMPANY ° Philadelphia 3, Pa. PRODUCTS 


Sponsors of the Sunoco News-Voice of the Air — Lowell Thomas 

















? ATOMICS {8 


A New Section added to POWER PLANT ENGINEERING 
to cover current and forthcoming developments in atomic 
energy and related developments and applications in 


Nuclear Physics 











Will an Atomic Power Plant Pay? 


C. F. WAGNER 
Manager, Central Station Section 


By 


and J. A. HUTCHESON 


Assistant Director, Research Laboratories 


Westinghouse Electric Corp., East Pittsburgh, Pa. 


Is NUCLEAR ENERGY commercially 

feasible? If so, how will it affect the 
present forms of fuel-fired power plants? 
Too many facts are still missing to al- 
low complete answers to this question. 
However, it is a help to one’s thinking 
to assemble the knowns, and these can 
be supplemented by estimates of cost 
that can readily be made by any power 
engineer armed with a slide rule and a 
few assumptions. The gist of the con- 
clusions arrived at by such an interim 
study is that nuclear-energy is quite 
likely to become commercial, that the 
cost will not be excessive but neither is 
it likely to revolutionize power costs, 
and-very important that numerous large 
technical difficulties must be resolved— 
probably by years of development— 
before a commercial nuclear-energy 
power plant can be established. 


Government Restrictions 


At the moment, private experimenta- 
tion with fissionable materials is not 
generally allowed. That the government 
will continue to exercise strict control 
over ownership and experimentation 
with fissionable material goes without 
saying. What sort of controls over the 
production and use of nuclear materials 
will be established we still do not know. 
On August 1, the McMahon Bill, bat- 
tered in the House but restored to al- 
most its former self in the Senate-House 
conference, was signed by President 
Truman and became the law of the land. 
Whether this law will be changed or 
amended time alone will tell. Probably 
fissionable materials will be made avail- 
able under strict supervision for com- 
mercial experiment and possibly for 
commercial use. At present, however, 
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civilian experimentation with uranium is 
strictly limited. 

It is relatively easy for anyone fa- 
miliar with the electric power industry 
to make an estimate of cost of elec- 
tricity produced from uranium disinte- 
gration. It involves, of course, numer- 
ous assumptions that may or may not 
prove to be justified but which seem to 
have considerable foundation. On this 
basis, nuclear-produced power seems to 
be not so cheap as to revolutionize the 
power picture but neither is it so high 
as to preclude its consideration as a 
competitor to ordinary fuel. 

To establish some general boundaries 
of costs, let us estimate the comparative 
economics of two 100,000-kw power 
plants, one using coal or oil and the 
other nuclear-energy obtained from a 
pile including pure but natural uranium. 
Present indications are that the first 
useful plants will be large, possibly of 
the order of 100,000 to 200,000 kilo- 


watts. Because of the shielding required 
to protect personnel from the incidental 
radiations, it does not now appear fea- 
sible to consider smaller size plants. 

Our hypothetical power plant will use 
as its fuel purified natural uranium. In 
this unenriched state, uranium contains 
0.7 per cent by weight of the active 
U235 isotope. The total available 
energy of the “pile” is then 81,500 kwhr 
per pound of the uranium metal. There 
will be the usual radiation and exhaust 
losses so that an overall thermal eff- 
ciency of 25 per cent can be assumed 
in converting the available thermal 
energy into electrical energy. Thus 
20,400 kwhr of electrical energy are 
obtained from each pound of pure, 
natural uranium. This ignores the heat 
obtained in the operation of a uranium 
pile as the result of formation and 
eventual fission of plutonium from 
U238. Little data on this is available, 
but in a commercial plant credit would 
of course be taken for this heat. 


Table of comparative energy costs 100,000-KW power stations using pure, unenriched 
uranium and coal (50% load factor) 























Investment in Uranium-Powered Plant—Dollars per Kw 
$120 $180 
Uranium Cost Mils per Equivalent - Mils per Equivalent 
Dollars per Kwhr Coal Kwhr Coal 
pound $ per ton $ per ton 
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FOR TODAYS TOUGHER JOBS, 
HER’S ANEW TOUGHER MOTOR 














WHERE IT’S WET Wet 
weather doesn’t both- 
er the new totally-en- 
closed Tri-Clad mo- 
tor. Neither do fre- 
quent “washdowns” 
in food. plants. 


WHERE IT’S CORROSIVE 

Acids, alkalis, and 

fumes are kept out of 

these new Tri-Clads. shorten their life. 

! Cast-iron enclosures Smooth surfaces are 
are corrosion-resist- convenient to clean. 
ant, extra strong. 


WHERE IT’S DIRTY Dirt 
and dust can’t get into 
these Tri-Clads to 


' WHERE QUARTERS ARE 
CLOSE When space is 
limited for a totally 


WHERE IRON DUST 
FLIES Harmful iron 
dust and metal filings 
can’t get past the in- enclosed motor, you'll 
ner wall. Bearings are like these trim, com- 
protected from dust. pact new Tri-Clads. 


WHERE EXPLOSION 
HAZARDS EXIST The 
new Tri-Clad motors 
are available in explo- 
sion-proof construc- 
tions where needed. 





THE G-E 7@//CLADTOTALLY ENCLOSED MOTOR 


(1 TO 1000 HP) 


In 1940 you welcomed the Tri-Clad open motor with it’s 
extra protection features. More Tri-Clads have since gone into { 
service than any other integral-horsepower motor. Now | 
G.E. is ready with a new line of tough, totally enclosed 
Tri-Clad motors for use in adverse atmospheres. We believe 
they are industry's most dependable motors. Their longer life 
and lower maintenance will make them a sound investment 
on almost every job. Apparatus Dept., General Electric 
Co., Schenectady 5, N. Y. 
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WILL IT PAY TO SPECULATE ABOUT ATOMIC POWER PLANTS? 


(Editorial Comment) 

YES, IT WILL, in our opinion, provided we remember it is not our No. 1 problem. The 
No. 1 problem is to prevent the atomic warfare that would stop all our speculations. But 
the more we can concentrate on showing how the development of atomic energy for 
peaceful purposes far outweighs its use in war, the better we can dispel the fears of man- 
kind that it is primarily another weapon. 

In thinking about atomic power plants, remember— 

1. There is no atomic bomb “secret, except our manufacturing skill and productive 
power. 

2. Present ratio of uranium supply to coal supply is small. The sunlight equivalent of 
U-235 in known deposits before the war is 3 min; the sunlight equivalent of known coal 
resources, 15 days. But exploration for uranium may change the story. 

3. From wind, water, tides we could secure all the power we need if we had no 
coal, oil or gas, but at a tremendous cost. Even hydro power sometimes has a hard time 
to beat our best steam plant costs. 

4. Cost of fuel is a small part—'4 to 44—of the total cost of generating power—often 
about 0 of the cost delivered to the user. Uranium would only replace the fuel, to gen- 
erate electricity. 

5. Uranium as a fuel would have small weight, transport costs might be lower. Shield- 
ing would be a problem. 

6. Uranium fuel does not require oxygen, could be used underground, discharges no 
flue gas to atmosphere, (the “ash” would still have to be removed). 

7. Countries with no fuel or water resources might be able to sustain a power econ- 
omy based on atomic power. 

8. The by-products of atomic fission now being released for use in tracer chemistry 
may be of more social benefit than the power. 

9. With our present knowledge, the problems of corrosion and safety in atomic energy 
conversion do not seem insuperable. 

10. Stability of operation and ease of control are characteristics of the present atomic 
energy plants. 

11. Unpurified natural uranium before the war cost $1.80 a pound, or about $250 a 
pound for unseparated U-235. Further development will decrease costs. 

12. Synthesis of light elements, with release of atomic energy, as in the sun, is not 
possible in the light of our present knowledge. : 

13. An experimental full-sized atomic power plant is now being built by the govern- 
ment at Oak Ridge, Tenn. Here we shall get many of the answers to the problems 
indicated above. 

The present article, much of which is speculation, is based on facts such as the above, 
all of which have been published. Power engineers are eager to co-operate in advancing 
the development, for they will necessarily be an integral part of it. 

Yes, this sort of speculation will pay, for it will help us evaluate the results obtained 
from the Oak Ridge experimental atomic power plant, which may be in operation sooner 
than many people believe possible.—C.R.E. 
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Uranium-Powered Plant Costs 
(Includes Fuel and Generating Station) 


_ Conventional Steam Plant Cost 
+ (Includes Fuel, Generating Station, 
and Transmission) 
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The cost of pure but enriched ura- 
nium has been quoted in the literature 
as being about $20 a pound. With mass- 
production methods the actual cost may 
be considerably less than this figure. 
However, the first cost of uranium may 
not be its effective cost. When a U235 
atom is disintegrated by bombardment 
of a neutron, other products are formed, 
in addition to the release of energy. 
These are elements of roughly half the 
atomic weight of uranium. Barium, 
with atomic weight of 137, and krypton, 
atomic weight of 83, are representative 
fission products. These products tend to 
poison the pile, i.e., to neutralize the 
process just as ash accumulating around 
a lump of burning coke retards combus- 
tion. The full energy of the U235 can- 
not be obtained from the pile without 
the removal, from time to time, of this 
nuclear-reaction “ash” so that the proc- 
ess can continue. 

This periodic refining or repurifying 
of the uranium is a chemical process. 
It entails additional expense, but how 
much is as yet unknown. In view of the 
foregoing considerations, the cost of 
uranium in this study has been varied 
over a range of from 0 to $50 per 
pound, each pound of which makes 
81,500 kwhrs of energy available by 
fission. : 

The exact manner in which the energy 
in a uranium: pile will be used in the 
generation of electrical energy is still 
subject to further investigation. How- 
ever, we shall assume a conventional 
steam or gas turbine and that steam, or 
some other gas, will be passed through 
the pile. In other words the pile would 
replace the boiler, stoker, draft machin- 











Uranium Cost =$50 per Pound _ 







$20 per Pound 


Uranium-Powered Plant Costs 
(Includes Fuel and Generating Station) 


leon Steam Plant Cost 
(Includes Fuel and Generating Station) 





aes 

















|. Investment in Conventional Steam Plant =$90 per Kw 
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Investment in Conventional Steam Plant = $90 per Kw Investment in Transmission Equipment =$80 per Kw 
Investment in Transmission Equipment = $80 per Kw Depreciation, Maintenance, Interest, Taxes, etc. = 15% 
1}-- Depreciation, Maintenance, Interest, Taxes, etc. = 15% T aoe Factor = 50% 
Load Factor = 50% ; 
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Oil Cost (Cents per Gallon) 


(b) 


Charts showing relative cost of power developed by uranium versus coal or oil. Fig. (a) is based on an estimated investment of 
$120 per kw in the uranium-powered plant; Fig. (b) is based on $180 per kw. 


120 


October, 1946—POWER PLANT ENGINEERING—Chicago, III. 


PIPING FLEXIBILITY «2 Edward C 


Valuer 


screwed or welding ends—there isan 
Edward steel check valve to meet 
your requirements. Many sizes and 
types are in stock for immediate 
shipment. 









F OR large, medium or small lines 
.-. for horizontal, vertical or angle 
installations ... for 150 lb to 7500 lb 
service .. . stainless steel or Stellite 
trim ... whether you need flanged, 


BIG CHECKS 


— 6 lt Vibration, clatter and dam- 

aging shock to piping are 
eliminated with Edward pis- 
ton-type check valves. In- 
tegral guide ribs, cored out 
for free flow, guide the hour- 
glass disk-piston throughout 
travel to prevent hanging up. 
New flow contours reduce 
pressure loss, increase oper- 
ating efficiency. Built in sizes 
through 14 in. 
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MEDIUM 
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Exclusive Edward 
disk guide lip aids 
tight seating and 
cuts wear on seat 
and disk through 
momentary thrott- 
ling action. 


Edward check valves 
may bedisassembled 
without removing 
from the line. Covers 
are forged steel. 
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SMALL 


iay 


Edward forged 
steel check valves 
are spring loaded 
to insure quick, 
accurate seating. 
Bodies are 
streamlined. 














For viscous fluids 
or hydraulic serv- 
ice, Edward ball 
checks are ideal. 
Stainless steel 
ball is mated to 
seat. 
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A request on your company letterhead will bring you an Edward Catalog. 


1 Sestosesge essen ne seesegemectomcr: 


OF ROCKWELL ManUFACTURNG co EAST CHIC 


Design of small 
Edward checks 
permits use in 
either horizontal 
or vertical lines. 
Built in sizes 
down to 4 in. 


AVAILABLE IN HORIZONTAL ~~... ANGLE ‘2 ~ + VERTICAL 





ery, fuel-storage and fuel-handing fa- 
cilities, and present ash-removal equip- 
ment. Some of the energy-conserving 
devices like feed-water heaters, re- 
heaters, etc., used in fuel-fired power 
plants to squeeze the last Btu out of 
the fuel might prove uneconomical 
with the uranium-pile plant. Also, the 
economic justification of a steam con- 
denser would require study. 
Investment 

Inspection of investments reported on 
several conventional steam generating 
stations within range of 100,000 kw in- 
dicates that a total investment of $90 
per kw of installed capacity represents 
a typical investment in a modern coal- 
burning steam station. A further ap- 
portionment of cost is made by esti- 
mating that boilers, turbines, and steam 
auxiliaries cost $30 per kw of installed 
capacity. This portion of the total cost 
is segregated because apparently only 
the “mechanical equipment” in a gener- 
ating station will be radically changed 
from present design to accommodate 
atomic fuel. Electrical equipment, ex- 
terior building, and service equipment 
are not expected to undergo such sweep- 
ing changes that their costs will be 
materially altered. 

To reduce fixed costs to a basis com- 
parable with fuel costs, it is assumed 
that yearly depreciation, maintenance, 
taxes, interest and labor charges will 
amount, in total, to 15 per cent of the 
entire plant investment. In evaluating 
the fuel costs of a coal-burning plant, 
the heat content of coal is assumed to 
be 12,000 Btu per lb., and the efficiency 
of conversion of fuel to electrical out- 
put is assumed to be 25 per cent. 

It is anticipated that an atomic-fuel 
generating plant will cost more than a 
conventional coal-burning plant. It fur- 
ther appears that the major increase in 
cost will develop in the mechanical 
equipment section, composed of boiler, 
prime mover and associated auxiliaries. 
Cost increase factors of both two and 





It is a human characteristic 
to interpret the new in terms 
of the old, and thereby so 
often misjudge the new. That 
may be what is happening 
with atomic power, just as the 
first automobile was con- 
ceived as a buggy driven by 
an engine. 

Perhaps atom-fuel power 
will be of greatest use at 
places on the earth where 
there is now fuel famine. 

Other quite different meth- 
ods of tapping the atom store- 
house may be found. 

Certainly we cannot ignore 
atomic energy. It is of major 
importance to us as engi- 
neers, and even more im- 
portant as citizens of the 
world.—_Wagner & Hutche- 
son. 











four are considered in this analysis. 
These factors are applied to the cost of 
mechanical equipment in a conventional 
steam plant, resulting in costs of $60 
per kw and $120 per kw respec- 
tively for the heat utilization equipment 
peculiar to an atomic powered generat- 
ing system. Translated into terms of to- 
tal investment, these estimates permit 
$6,000,000 and $12,000,000 to be spent 
for the specialized equipment necessary 
in an atomic power plant. If to these 
totals are added those costs believed to 
be substantially constant ($6,000,000), 
figures of $12,000,000 and $18,000,000 
result as total station investments. 

To reduce the total investment esti- 
mate to a basis comparable with fuel 
costs, yearly costs aside from fuel were 
estimated to be 15 per cent of total in- 
vestments; this results in yearly charges 
of $1,800,000 and $2,700,000. If the 
100,000-kw station under considera- 
tion operates at 100 per cent load fac- 
tor, these yearly costs reduce to 2.06 
mils per kilowatt-hour and 3.08 mils 
per kilowatt-hour. If the station oper- 
ates at only 50 per cent load factor, 
fixed charges will be 4.12 mils per kilo- 
watt-hour and 6.16 mills per kilowatt- 
hour. 

If the eventual design of atomic 
power plants should permit their being 
located near the electrical center of the 
load which they serve, a substantial de- 
crease in cost of power transmission 
would result. While it seems unlikely 
that all power transmission costs could 
be eliminated in any practical case, such 
a condition is considered in this analysis 
in order to establish the range through 
which costs might be affected by reduc- 
tion of investment in transmission lines. 
It is assumed that transmission costs in 
a typical power system is $80 per kw 
of installed capacity. This cost can be 
distributed at the rate. of 2.74 mils per 
kilowatt-hour, if yearly charges are 
again evaluated at 15 per cent and sys- 
tem load factor is 50 per cent. 

The figures resulting from the calcu- 
lations based on these several assump- 
tions are given in Fig. 1 for.a load 
factor of 50 per cent. They show that 
with uranium at $20 per lb. and with 
uranium-plant investment of $120 per 
kw, the energy cost is 5.1 mills per 
kwhr, Fig. 1 (a). This corresponds to 
the energy cost of a station using coal 
costing $3.60 per ton or oil at 2.4 cents 
per gallon. The corresponding energy 
cost for $5 uranium is 4.4 mils per kwhr 


and for $50 uranium, 6.6 mils. Fig. 1° 


(b) similarly considers the case where 
the uranium plant investment is taken 
at four times that of the comparable 
elements of the conventional plant, i.e., 
$180 per kw. 

The salient figures based on these 
assumptions are summarized in Table I. 
It must be emphasized that these com- 
parisons hold only for the given as- 
sumptions, which for clarity are re- 
peated in Fig. 1 (a) and (b). For other 
assumptions similar comparisons can be 
made. The results of this comparison 
should assist in orienting the economic 
position of atomic power. 


Other factors than straight economics 
will probably dictate when and where 
uranium-pile power plants will material- 
ize. Whereas the uranium pile simplifies 
the power plant in some regards, it 
brings with it a host of engineering 
problems of first order of magnitude. 

Most of these problems center around 
the radioactivity of the products of the 
nuclear disintegration. These end prod- 
ucts and everything exposed to them, 
such as the water or other heat-exchange 
medium, become powerfully radioactive. 
The radiations produced as the atoms 
return to a stable state are extremely 
hazardous to life. Consequently the pile 
itself and all parts of the system in con- 
tact with the heat-carrying medium, and 
this may include the turbine, must be 
carefully shielded to protect the person- 
nel. This requires considerable masses 
of materials surrounding the equipment. 

Much of the nuclear-energy apparatus 
will have to be operated remotely. As 
has been mentioned earlier, the uranium 
bearing material must be removed from 
time to time in order that it may be 
repurified. This requirement imposes 
many problems. Means: must be pro- 
vided to handles these intensely radio- 
active elements without endangering the 
well-being of the personnel. This im- 
plies remote handling and disposition 
of these elements. Similarly if any of 
the control devices should fail, they can- 
not be repaired because they too would 
be radioactive. Therefore it is likely 
that means will be provided which will 
permit remote handling and replacement 
of the control devices. 

In short, while the brilliant, breath- 
taking achievement of tapping the store- 
house of nuclear energy has been 
achieved, there remains a multitude of 
engineering problems that must be pain- 
stakingly solved before the new ability 
can be put to workaday use. 

Size of Pile 

For the energy-releasing reaction to 
be continuous or self-sustaining in a pile 
including uranium, the size of the pile 
must be above a certain critical large 
size. This size has not been definitely 
stated but is of the order of several tons 
or a block several feet on a side. If the 
pile were small—i.e., a lump in which 
the ratio of surface to volume is larger 
—the loss of the reaction-causing neu- 
trons from the surface would be so great 
as to not allow the reaction to be self- 
sustaining. 

Moreover “ash” accumulation means 
that the pile size must be considerably 
above a critical size otherwise these ac- 
cumulating impurities would soon ab- 
sorb so many neutrons as to stop the 
reaction. Therefore, a pile capable of 
reasonably constant energy release re- 
quires a large mass of fissionable mate- 
rial and‘also movable neutron absorbers, 
such as cadmium, as control devices. 
Then ash accumulation can be compen- 
sated by gradual withdrawal of the ab- 
sorbers. This can be continued, holding 
the energy release substantially con- 
stant, until the control devices have 
been withdrawn, after which the reac- 
tion speed would decline and eventually 
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DELIVERS 44°% MORE SOFT WATER 
In comparison with other zeolite water 
softeners the Elgin delivers as much as 
44% more soft water. 


Q LOWER INVESTMENT 


Based on cost per thousand gallons of 
soft water delivered, the Elgin Water 
Softener is far lower in price. 


QO LOWER OPERATING COST 


By virtue of an improved distributing 
and collecting system, less regenerating 
salt and wash water are required, 


0 HIGHER EFFICIENCY 

The water softening zeolite in the 
Elgin is kept clean and active so that 
equipment operates more efficiently 
without attention—and mofe “zero- 
soft” water is delivered per pound of 
salt used. 


5) LESS MAINTENANCE 

Unbiased surveys prove that with 
ELGIN quality construction through- 
out, fewer replacements are required. 
Loss of zeolite is prevented, thus elimi- 
nating costly additions. 


6] LONGER LIFE 

Efficient distribution, collection and 
regulation of water and brine add years 
to the life of Elgin Water Softeners. 


LESS SPACE REQUIRED 

Q To give the same capacity as an Elgin, 
other water softeners must be as much 
as 50% larger in size. 


Existing water softeners of any make can be mod- 
ernized by Elgin to provide the above fectures. 


WHY LEADERS IN EVERY FIELD CHOOSE 
HE ELGIN WATER SOFTENER 
























Latest design Elgin Water Softener 


THE ELGIN WATER SOFTENER gives greater capacity and 
higher efficiency because it accommodates a far greater 
quantity of water softening zeolite—and uses it more 
effectively by virtue of an ingenious manifold system 
and backwash regulator. Naturally, a greater volume of 
soft water is delivered because it’s the zeolite that softens 
water—and more zeolite used with greater effectiveness 
means more softened water. 


A NEW BULLETIN... 
So important are these features to the users of 
soft water that we have prepared a new fac- 
tual bulletin describing the construction 
and operation of the postwar Elgin Water 
Softener and explaining the benefits and 
economies of softened water. Ask for 
Bulletin 607. For hospitals it’s Bulletin 
608. For laundries it’s Bulletin 609. ° 











FELGIN SOFTENER CORPORATION 


SOFTENERS * FILTERS * 






WATER TREATMENT * 
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cease altogether. For practical power 
purposes such operation would be un- 
satisfactory. It is this fact which re- 
quires the ability to reprocess and re- 
purify the atomic fuel without necessi- 
tating shutdown of the pile. 
Enrichment of the U235 isotope of 
the uranium would make possible cor- 
respondingly smaller energy-releasing 
piles. Increase in the proportion of 
U235 could be continued until, as in the 
atomic bomb, the critical size for self- 
sustaining reaction becomes relatively 
small. Although possible, this procedure 
rapidly increases the expense of any 
commercial form of energy generator. 


In the atomic bomb project three meth- 
ods of isotype separation, i.e., U235 en- 
richment, were applied successfully. All 
were costly, although uranium isotope 
separation can unquestionably become 
more economical. There is always, of 


‘ course, the possibility that some new 


and cheaper method of isotope separa- 
tion may be developed. However, as 
matters stand now, U235 enrichment is 
costly—so much so as to make its use 
as a power-plant fuel unlikely. 

The high cost of a pile of small size 
is, incidentally, one of two reasons why 
small power plants for ordinary purposes 


like vehicles are out of the question. 
The other is that the weight of the 
shielding required to protect passengers 
and operators from the intense radia- 
tions raises the bulk to unreasonable 
proportions for automobile, aircraft, and 
probably locomotive use. For subma- 
rines or battleships, on the other hand, 
where a saving in fuel storage, weight, 
and volume has great value and where 
necessity of refueling is a disadvantage, 
such a power plant may prove justified. 
Generally, a “teacup” size nuclear- 
energy power plant is, at present, pure 
fantasy. 


INTERNATIONAL CONTROL OF ATOMIC ENERGY 


This constitutes the second part of an analysis of the Report 
of the Secretary of State’s Committee on Atomic Energy. Part 
I was presented in the June issue. This portion is confined 
largely to Under Secretary of State, Dean Acheson's inter- 
pretation of the Report before the American Society of News- 
paper Editors in Washington on April 20. Dean Acheson was 
chairman of the Atomic Energy Committee. Here, in clear, 
simple language you will find the essentials of the report 


N THE PRECEDING ARTICLE in 

the June issue, there was presented 
a brief outline of the report of the 
Secretary of State’s Committee on 
Atomic Energy. This report advo- 
cates the control of atomic energy 
by international] control of uranium 
mining, the production of plutonium 
(the essential atomic element) and 
the manufacture of atomic explosives. 
Given these controls, the Committee 
believes no country could start atomic 
warfare without at least,a year’s 
advance warning. 

In their deliberations concerning 
the control of atomic energy, the 
Board of Consultants appointed by 
the Committee, naturally asked them- 
selves whether there might be other 
activities having to do with atomic 
energy which would not be “danger- 
ous.” They agreed that there were 
such activities and that these, indeed, 
were very important. There is the 
use of radio-active tracer materials. 
This is perhaps the most promising 
of all the uses of atomic energy. 
Used, for example, in research in 
regard to the human body, in regard 
to all vegetable and animal matter, 
you have a tremendous opportunity 
of tracing all the various reactions 
which occur in living organisms and 
in that way learning more about these 
reactions than could possibly be 
learned in any other way. 

Now that is not a dangerous activ- 
ity. It is not dangerous because the 
amounts of fissionable material used 
in any one of these research opera- 
tions is so small that if you put to- 
gether all that would be needed for 
research in one country, or even in 
several countries, you still would not 
have enough material to do any harm. 

Then, the consultants said, there 


are other activities which are not 
dangerous, which in turn produce 
radioactive tracer materials or which 
are used for experimental and test- 
ing purposes in industry or in chemi- 
cal, physical or biological research. 
Again, this activity is not dangerous 
because there would not be enough 
material in one or a dozen of them 
to do any harm. 

There is still another activity full 
of promise for the future, and that is 
the production of power. Here you 
begin to approach the field of danger, 
becausé in the reactor that will make 
power you will need so much of the 
fissionable material that it might be 
dangerous. Even so, the consultants 
believe that by care in designing re- 
actors a large measure of safety 
could be achieved. Moreover, the 
consultants studied this matter fur- 
ther, and concluded—that by denatur- 
ing the fissionable material an addi- 
tional safeguard could be provided. 
In the development of power from 
the fission of denatured U-235 and 
plutonium in high power level re- 
actors, the range of power production 
would lie between 100,000 and 1,000,- 
000 kw. 

If these fissionable materials are 
used in installations where there is 
no additional uranium or thorium, 
they will not produce further fission- 
able material. The operation of the 
reactors will use up all the material. 

Denatured Fissionable Material Can Be 

Processed but It Is Difficult 

Now, when this conclusion in the 
report first became known, it was 
taken up and distorted. People like 
to make things seem simpler than 
they often are. So they _quickly 
jumped to a conclusion that we in 
our discussions referred to as the 


theory of the Boor and the bad fairy. 
The bad fairy set out to destroy the 
world, and the good fairy came and 
waved her wand, and the world was 
not destroyed; no harm was done. 
That is not a correct reflection of 
the facts. What the consultants say 
in their report is that these fission- 
able materials can be so processed 
or treated after they are produced 
that only by a major industrial effort 
can they be processed further so as 
to be used effectively in explosives. 
That doesn’t mean that it can’t be 
done. It means that it is a very diffi- 
cult job to do. 

What is the significance of this? 
Its sole significance is that it makes 
it safer than it otherwise would be 
to permit a rather broad use by na- 
tions or by individuals of fissionable 
materials in the production of power. 

Now, with these conclusions be- 
fore them, the consultants went back, 
set forth what they regarded as the 
essential facts and came out with 
their report. As the Secretary of 
State said in his foreward, it is not a 
statement of Government policy. It is 
purely a working paper for the con- 
sideration of those who have to deter- 
mine Government policy. The pro- 
posal is that by agreement among all 
the nations of the world the raw 
materials of uranium and thorium 
shall be in the hands of an interna- 
tional organization created by treaty, 
with powers and functions very spe- 
cifically spelled out in the treaty. 
Wherever uranium and thorium occur 
in useful quantities, they shall as a 
matter of treaty right be under the 
control of the international organiza- 
tion. The international organization 
shall have the sole right to work 
these materials and to produce them. 
It may do the work itself or it may 
have other agencies carry on opera- 
tions for it. The important thing is 
that it shall have the right to deter- 
mine how the exploitation is done, 
because it is only by having the 
managerial authority, the complete 
power of direction, that there can be 
any effective accounting and control, 
so these materials will not be per- 
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SIMPLEX 


PITOT EQUIPMENT 


The Simplex Pitot Rod, Manometer 
and Pitot recorder are specifically 
designed for all tests or surveys 
where flow of water is concerned. 
These units are portable and yet rug- 
gedly designed to withstand the con- 
tinual movement from station to 
station. 

The modern, streamlined, Type 
PF Pitot Rods are now available in 
standard lengths of 1’8”, 2’6”, 3’6”, 
5’0” and longer if required, to accom- 
modate any diameter of pipe encoun- 
tered in modern industrial plants. 

Normally the Simplex Outfit +1, 
consisting of the Pitot Rod and 
Manometer, is all that is required for 
a comprehensive water waste survey. 
The portable Type MLC Recording 
Instrument is available for those who 
require a permanent record, 8” diam- 
eter, evenly spaced, circular charts 
are employed with this recorder. 

Simplex Valve and Meter Co. has 
had long experience in conducting 
water waste surveys and offers this 
modern line of survey equipment as 
the finest and most economical unit 
for this purpose. 

We will be pleased to furnish ad- 
ditional information on the use of 
this equipment. 


For descriptions and 
full operating in- 
structions — write 


for Bulletin 50. 
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Gauge Glass 
Cleaning Brush 












SIMPLEX VALVE & METER COMPANY 


6783 UPLAND STREET ¢ PHILADELPHIA 42, PENNA. 
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mitted to escape into dangerous 
channels. 


We Don’t Have to Look for a State of Mind 


Now, you immediately begin to get 
international control more nearly 
within more practical bounds and 
limits. Under the arrangements con- 
templated by the consultants, anyone 
who is inspecting is not looking for a 
state of mind; he is looking for an 
activity. When he finds the prohibited 
activity, he knows that a treaty has 
been violated, and he knows that 
trouble is brewing, and he can say so. 
If some person or some nation is pro- 
ducing uranium and thorium, it 
doesn’t make any difference what 
their state of mind may be. And if 
uranium and thorium are being pro- 
duced, the fact can be readily ascer- 
tained, because the international or- 
ganization in the ordinary course of 
its business is sending its prospectors 
into all countries of the world and 
discovering through geological ex- 
ploration where the sources of ura- 
nium and thorium are. Should the in- 
spectors see new holes in the ground 
opening up, they would inquire into 
the reasons. Without being a group 
of prohibition enforcement officers 
prying into everybody’s business, they 
can in the conduct of their own busi- 
ness find out what is going on. 

Then the report proceeds to say 
that the second dangerous step—the 
production of fissionable material— 
must also be within the control of 
the international organization. This 
is a highly dangerous step. The in- 
ternational organization must be the 
only organization which produces 
fissionable material. Again, if the in- 
spectors or the personnel of the inter- 
national organization discover or hear 
about or have instruments which 
record the existence in any part of 
the world of a building, a factory or 
a plant producing fissionable mate- 
rials, those are illegal activities, and 
the world is put on notice. 

The suggestion is made in the re- 
port that the treaty spell out how 
fissionable materials are to be pro- 
duced. For the most part, they can 
be produced in such form that the 
final product cannot, without addi- 
tional effort, be used to make ex- 
plosives. The plants which produce 
these materials can produce, also, a 
great amount of power. It is esti- 
mated that half of the power that 
would be produced through atomic 
energy could be produced in these 
primary plants which produce fission- 
able materials. It would be produced 
in the plants of the international or- 
ganization but would be turned over 
to the nation in which it was pro- 
duced, for disposition according to 
that nation’s policies. 

Plants to Be Distributed Throughout 

the World 

It is also stated in the report that 
it is desirable that these plants be 
so distributed about the world that 
there can be no thought in the mind 


of any party to the treaty that the 
strength which would come from hav- 
ing these plants is concentrated in 
one country. They should be so scat- 
tered about that there would be no 
temptation on the part of anybody 
to gain a monopoly within the bor- 
ders of a single nation. 

There is, of course, a possibility of 
danger in this situation. Everyone 
understands that a nation that has 
decided to violate the treaty might 
send its soldiers in and take over a 
plant operating under the interna- 
tional organization. The organization 
would be quite powerless to prevent 
that, because no one can resist the 
force of a great power within its own 
borders. The plan is not designed to 
prevent that. It is so set up that, if 
such a development should take place, 
it would constitute a clear, out-and- 
out, notorious violation of the treaty, 
and all the world would be put on 
notice that the nation involved in em- 
barking on an aggressive policy that 
must inevidently lead to trouble. The 
world is also put on notice in sufficent 
time so that the other nations can 
make their dispositions and be ready 
for trouble. 


The consultants estimate that any 
nation taking such action with one of 
these plants would not be in a posi- 
tion, within one year and possibly not 
within two or three years to use what 
it had captured to make actually dan- 
gerous amounts of explosive material. 
The reason is that the nature of 
plants would be such that, in order to 
produce explosive material, there 
would have to be major additional 
production and additional construc- 
tion, and that would take a long 
enough time so that the world could 
be ready. 

Then the report suggests that the 
nondangerous activities should be 
licensed by the international author- 
ity under a system which would pre- 
scribe the actual construction of the 
reactor or plant or whatever it may 
be that would use the fissionable 
material for the production of power. 
Note that the production of power in 
this secondary use is different from 
the production of power in the pri- 
mary use, because in the primary 
factory you are both producing power 
and producing fissionable materials. 
In the second type of factory, the 
nondangerous factory, you are tak- 
ing the fissinonable material and us- 
ing it as a sort of fuel, something 
which is consumed and used up. In 
that type of plant, a license can be 
issued to build a certain kind of re- 
actor. The license would describe 
how it should be constructed, ‘the 
authority would supervise its con- 
struction, and it would be so con- 
structed that you could not get the 
fissionable material out of it to make 
bombs or more’ fissionable materials 
except by tearing it to pieces. It is 
no great trick to supervise that sort 
of plant, because all you have to do 
is look at the power dials. If the 


plant is producing power and the 
fissionable material is inside it, it 
will show on the dials. If it is not 
producing power, something suspi- 
cious has happened. 

A nation could of course tear one 
of these plants apart. Again, if the 
other parts of your control system 
were effective, it would take at least 
a year and possibly longer to take 
the denatured material, build a fac- 
tory to produce something from it 
and use it for hostile purposes. 


International Authority Should Lead 
in Research 


The report then recommends that 
the international authority should be 
in the forefront of experimentation 
in the field of explosives. Some peo- 
ple have asked: why not forget all 
that? Why not say that nobody may 
do it? To say that is, again, to enter 
into the field of illusion. It is only by 
knowing more about developments 
than anyone else that this interna- 
tional authority can stay in the fore- 
front of experimentation, then you 
would know what dangerous things 
could develop and what to look for. 

That is the general plan that the 
board of consultants has put forward. 
Its members know that there are 
tremendous difficulties of all sorts in 
this plan. We should regard it as one 
would regard a preliminary sketch 
by an architect of a building which 
he wishes to build, as distinguished 
from the final blueprints which have 
all the construction and all the plan- 
ning and all the material set forth 
in detail. There are hundreds of 
problems lurking in this field, and all 
of these problems must be worked 
out in detail by a competent and ex- 
tensive staff. 

The consultants in making their re- 
port were quite conscious of the dif- 
ficulties of negotiation lying ahead. 
They did not undertake to go into 
that field. There is much latitude in 
this plan. There is latitude in the 
speed with which you move from one 
step to another. The board has rec- 
ommended that we begin, as Alice in 
Wonderland said, at the beginning 
and not at the end. The beginning 
is the field of raw materials. It is a 
vast field. It will take a long time 
to organize it, to get the staff that is 
necessary, to be sure that you have 
the co-operation of all the nations en- 
gaged in this plan before you agree 
to other steps. Nobody would dream 
of taking the other steps unless you 
were satisfied that this first one could 
be done effectively. 


Importance of Interlocking Safeguards . 


There is one thing which the board 
evidently feels very strongly about. 
That is the plan of interlocking safe- 
guards. There is no one part of this 
plant which alone gives any security 
whatever. The security comes en- 
tirely from the fact that you have at 
each stage a remaining measure of 
protection. The raw materials may, 

(Continued on page 160) 
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If they did not have tangents, WeldELLS would 
not have everything. These straight segments on 
each end of every WeldELL achieve three things 
that only tangents can accomplish: 

1. They make lining up easier 

2. They keep the weld out of the zone of greatest 
stress 

3. They facilitate the use of slip-on flanges 

Providing tangents entails extra manufacturing 
operations, but this is simply typical of the extra- 
value you get in WeldELLS and other Taylor Forge 
Fittings for pipe welding. 

A number of these extra-value features are listed 


here. Note that they are combined only in WeldELLS! 


TAYLOR FORGE & PIPE WORKS 
General Offices & Works: P. O. Box 485, Chicago 
New York Office: 50 Church Street 

Philadelphia Office: Broad Street Station Bldg. 
Los Angeles Office: Oviatt Bldg. 
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WeldELLS alone combine these 
features: 


©@ Seamless—greater strength and uniformity. 


® Tangents—keep weld away from zone of 
highest stress—simplify lining up. 


@ Precision quarter-marked ends — simplify 
layout and help insure accuracy. 


®@ Selective reinforcement — provides uniform 
strength, 


@ Permanent and complete identification 
marking—saves time and eliminates errors in 
shop and field. 


©@ Wall thickness never less than specification 
minimum—assures full strength and long life. 


®@ Machine tool beveled ends—provides best 
welding surface and accurate bevel and land. 


© The most complete line of Welding Fittings 
and Forged Steel Flanges in the World — 
insures complete service and undivided re- 
sponsibility. 














Plumbing and Air Conditioning in 
TVA Hydroelectric Plants 


By H. J. PETERSEN Head Mechanical Engineer, Tennessee Valley Authority 





Design, installation follow Government Code... Mixing valves and mix- 
ing faucets protect against scalding . . . Drinking water supplied by 
self-contained water coolers ... Extra heavy, hard copper tubing used 
for sanitary water service ... Water hammer protection by air chambers 
. . - Pollution prevented by installation of vacuum breakers . . . Septic 
tanks installed . . . Insulation of hot water piping . . . Details of air 
conditioning systems for human comfort and for electrical equipment 





GENERAL, design of the plumb- 
ing systems in the hydro plants of 
the Authority follows the ‘Recom- 
mended Minimum Requirements for 
Plumbing” established by the Sub- 
committee on Plumbing of the U. S. 
Department of Commerce. 

Water closets and urinals are pro- 
vided with flush valves, with those 
on the urinals being foot-operated. 
All lavatories are equipped with mix- 
ing faucets. Hot water is supplied 
by thermostatic-controlled tanks with 
immersion-type elements. These tanks 
vary in size from 10 to 120 gal. Where 
the hot-water lines are of consider- 
able length, a small circulating pump 
is installed; however, in some in- 
stances it has been found more eco- 
nomical to purchase more than one 
heater, thus eliminating long runs 
of piping. A mixing valve is used 
in the showers to prevent the possi- 
bility of scalding. Drinking water 
is furnished by self-contained electric 
coolers located throughout each plant. 
Wall fountains supplied with chilled 
water from the remote connections 
on the water coolers are also used. 
Acid-resisting, enameled, cast-iron 
sinks have replaced stoneware sinks 
which were used in the battery rooms 
of some of the earlier hydro plants. 

Type K, extra-heavy, hard-copper 
tubing with solder-joint fittings is 
used for all sanitary-water service 
because its small additional cost is 
justified by its longer life and its 
ease of installation. Air chambers 
18 in. long are installed as close to 
the fixtures as possible to absorb the 
surges caused by quick-closing faucets 
or valves. Water pressures are main- 
tained at approximately 50 psi, with 


ical Auxiliaries for TVA 
Plants, presented before Spring Meeting, 
ASME, Chattanooga, Tenn., April 1946. To 
be published in full in ASME Transactions. 


From a paper entitled Design of Mechan- 
Hydroelectric 





no pressures exceeding 85 psi at a 
fixture. Excessive pressure results 
in leakage, water hammer, and high 
maintenance costs. Valves are pro- 
vided at each fixture to permit repairs 
without shutting off a whole group 
of fixtures. Vacuum breakers are in- 
stalled on all fixtures that are directly 
connected to the water supply to pre- 
vent polluted water from being 
siphoned into the water lines. Al- 
though ordinarily the pressure in the 
water lines prevents the entrance of 
polluted water, sometimes a partial 
vacuum occurs which causes siphon- 
ing unless vacuum breakers are in- 
stalled. Floor drains in the toilet 
rooms have been eliminated in the 
later plants because they are so in- 
































View of an exhaust fan room in one of the TVA hydroelectric plants 















frequently used that water evaporates 
in the traps and sewer gas enters the 
room. 

All exposed soil and waste lines are 
standard-weight galvanized, wrought- 
iron pipe with black screwed cast-iron 
drainage fittings. Extra-heavy cast- 
iron soil pipe and fittings are used 
for embedded lines. Galvanized 
wrought-iron pipe with black malle- 
able-iron fittings is used for vent 
lines; where possible, the vents are 
all connected to the main vent stack 
to reduce the number of pipes pro- 
jecting above the roof. A septic tank 
is installed in each plant with effluent 
discharged to tailwater. 

Hot-water piping is insulated with 
standard molded 3-ft sections of 6- 
ply preshrunk corrugated asbestos 
paper, 1 in. thick, and covered with 
8-oz canvas pasted on. Fittings in 
hot-water lines are covered with in- 
sulating cement. 

Heating, Ventilating, and 
Air Conditioning 

Since the powerhouses are rela- 
tively large, with limited occupancy, 
and the materials of construction are 
such as to absorb large quantities of 
heat, the power requirements for gen- 
eral heating to comfort conditions are 
greater than can be justified. Conse- 
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DROP FORGED STEEL @ 


VALVES, FITTINGS & FLANGES 
~~ 
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SAFE and SURE control of vapors and 
liquids at high pressures and high tempera- 
tures in modern steam generating plants is 
dependent on piping materials having an in- 
herent “plus” of strength and toughness. Drop 
forged steel Valves, Fittings, and Flanges 
made by Vogt play a vital part in the smooth, 
efficient operations of leading power plants. 


Catalog F-8 is the drop forged 
steel Valves and Fittings Blue Book. 
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quently, only those areas where at- 
tendance is required are heated to 
72 F, while the rest of the spaces are 
heated only as required for the relief 
of dampness or excessive chill. 

All heating is by electric-resistance 
heaters. Except for the air-condi- 
tioned areas, heaters, in general, are 
thermostat-controlled, fan-type, 440- 
volt three-phase units, with auxiliary 
on-off-auto manual switches. In some 
of the smaller areas 220-volt, single- 
phase, thermostat-controlled heaters 
are used. They are either gravity con- 
vection heaters recessed in the walls 
or suspended fan units as space or 
architectural considerations may re- 
quire. In addition to these permanent 
heaters, outlets are provided through- 
out each powerhouse to which port- 
able electric heaters may be con- 
nected as desired. In some of the 
powerhouses air used for ventilating 
electrical equipment is recirculated, 
thus utilizing the heat dissipated. In 
one plant this reclaimed heat 
amounted to more than 100 kw. 

Ventilation is provided in the sev- 
eral areas of each plant according to 
the need for human comfort, for the 
dissipation of heat from electrical 
equipment and solar radiation on 
roofs, walls, and decks and for the 
relief of dampness. In a number of 
plants where the arrangement and 
design of the electrical equipment re- 
quire, parts of the electrical ap- 
paratus, including thé main genera- 
tor leads, are ventilated to prevent 
damage from overheating. Ventila- 
tion is provided in the tunnels and 
lower galleries for the relief of ex- 
cessively damp and stagnant condi- 
tions. 

The scheme of ventilation is a prob- 
lem which must be solved in each 
individual plant. The usual practice 
of the Authority is to introduce air 
into the generator room and lower 
parts of the service bay and to ex- 
haust this air through the other spaces 
to be ventilated by separate fans. In 
a few plants the fresh air is intro- 
duced by gravity, but in most power- 
houses a number of supply fans are 
employed. The arrangement of each 
powerhouse usually is such that most 
of the more important spaces adjoin 
the generator room or are connected 
to it by open passages. These spaces 
are grouped together according to 
location and similarity of ventilating 
requirements into a number of groups, 
and each group is served by a sepa- 
rate exhaust system. In the semi- 
enclosed type of hydro plant, where 
the intake deck is just above the 
generators, the excess heat from the 
generators and from solar radiation 
on the deck above escapes through 
louvers in the generator hatch covers 
over the machines. These louvers may 
be closed in winter, if desired, to 
conserve heat. 

For convenience of maintenance 
and for economy of space, all the fans 
in the powerhouse are grouped usu- 
ally into two separate fan stations. 


Photo shows an exhaust-fan station 
for one plant. It may be seen from 
this view that both direct-connected 
and belt-driven fans are used. When 
the discharge pressure is fairly con- 
stant, fans with forward-curved blades 
at low rotative speeds are sometimes 
used. However, most of the fans used 
by the Authority have backward- 
curved blades because of their high 
efficiencies over a wide range of per- 
formances and because of the non- 
overloading characteristic of that type 
of blade. It is also better suited to 
high speeds and hence more adapt- 
able to direct connection. Inlet dam- 
pers are used where close control 
of the discharge pressure or of the 
delivery of a fan is desired. These 
dampers are operated by either a 
pneumatic or an electric motor actu- 
ated by the discharge pressure. Re- 
silient bases, usually rubber-mounted, 
are used under fans when it is neces- 
sary to eliminate vibration or reduce 
noise. 
Air Conditioning 

Air conditioning is provided in cer- 
tain spaces of each powerhouse for 
the protection of delicate electrical 
equipment and for human comfort. 
Because of variations in the heating 
and cooling requirements of the dif- 
ferent parts of the powerhouse, the 
air-conditioning spaces usually are 
divided into three systems. One sys- 
tem serves the control room and its 
related spaces, another system serves 
the office areas, while the third sys- 
tem serves the public spaces, including 
the lobby and entrance vestibules. 
Other spaces, such as the telephone- 
equipment room, the laboratory, the 
assembly room, and the first-aid sta- 
tion, are served by one or more of the 
three systems. The control-room- 
system areas are grouped together 
because with their limited outside 
exposures and heavy heat losses from 
electrical equipment, they may re- 
quire cooling at times when the other 
spaces require heating. The office 
system areas are served together be- 
cause of similarity of exposure and 
thermal load, and the spaces served 
by the public-spaces system are 
grouped together because of their 
proximity. 

The individual air-conditioning sys- 
tems may be used for ventilating, 
heating and humidifying, or cooling 
and dehumidifying as required. Elec- 
tric blast heaters are used for heat- 
ing, and their operation is thermo- 
statically regulated with auxiliary 
manual control. Humidification is pro- 
vided by discharge of live steam gen- 
erated by an electric immersion heater 
in an open pan in the plenum of each 
system. Cooling is by finned-type sur- 
face coolers, using chilled water in 
the coils. In the high-head plants 
where storage water is available at 
55 F or less, lake water is used; in 
the other plants water is chilled by 
mechanical refrigeration. 

Each of the air-conditioning sys- 
tems can be placed on the heating, 


cooling, or ventilating cycles as de- 
sired and the control and operation 
of each is independent, that is, one 
system may be operating on the heat- 
ing cycle while the other systems are 
on the cooling or ventilating cycles. 
Each system is complete with fan, 
electric blast heaters, humidifier, cool- 
ing coils, and filters, together with 
the manual, thermostatic, and other 
automatic control and safety devices 
necessary for its operation. Fans for 
air conditioning have two-speed mo- 
tors or adjustable variable-speed 
motors, with the low speed used for 
the heating cycle and the high speed 
used for the cooling cycle. 

The air filters are of the dry-filter 
type with filtering medium of paper, 
felted cotton, or felted glass fiber. 
Cell-type construction is used, and 
spare cells and filter media are pro- 
vided at each plant. 

In those plants having mechanical 
refrigeration, one water-chilling sys- 
tem serves all air-conditioning sys- 
tems. The water-cooling equipment 
consists of one or more single-acting, 
multi-cylinder refrigerant compres- 
sors, a Shell-and-tube-type water 
cooler, and a shell-and-tube-type con- 
denser, all piped together and assem- 
bled as a unit. Welded joints are pre- 
ferred for the steel refrigerant piping 
to minimize leakage, but tongue-and- 
groove-type flanged joints are used 
for connections to the compressor and 
refrigerant specialties. Piping smaller 
than 1 in. is usually extra-heavy cop- 
per tubing with sweated joints. The 
refrigerant is Freon-12 which is non- 
toxic, noninflammable, and nonexplo- 
sive. Lake water, usually supplied by 
gravity, is used for condensing. 

The air-conditioning system in each 
plant is automatic and in order to 
prevent excessive starting and stop- 
ping of the compressor a separate 
storage tank of chilled water is pro- 
vided. Water is circulated from this 
tank by a small pump which responds 
to demands for cooling water. The 
chilled-water piping is insulated with 
cork, glass fiber, or mineral cork, ice- 
water thickness, and covered with a 
sealing tape and compound. Supply 
ducts are insulated with 1-in. boards 
of the same material and sealed with 
an airtight coating. Return-air ducts 
are not insulated. Fans, tanks, and 
plenums are insulated as required in 
the same manner as the ducts. 


Contract Awarded 
for Columbia Basin 


A $2,871,796 contract for advancing con- 
struction work on the West Canal of the 


Columbia Basin Reclamation project 
(Washington) has been awarded, Secretary 
of the Interior J. A. Krug announced re- 
cently. 

This contract follows closely that for the 
Pasco Pumping Plant and canals, which in 
1947 will bring Columbia River water to 
irrigate 6,000 acres of land, the first farm 
land in the million-acre basin to be mfAde 
ready by the Bureau of Reclamation for 
settlement by veterans and others. 
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clean \ your water lines—the chemical way 
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\ 


The Dowell method of chemically dissolving 
accumulated scale is the modern, rapid method 
of cleaning important water lines . . . under 


ground, above ground—indoors or out! Leading 
railroads, utilities and other industries have 
found it practical, reliable and economical. 


FREE SHOWING! Now available—a new 
18-minute sound slide film illustrating the 
possibilities of Dowell Chemical Scale Removal 
Service. A Dowell representative will gladly 
arrange a special showing at your plant, office or 
organization meeting. Callor write Dowell today. 


DOWELL INCORPORATED 2 TULSA 3, OKLAHOMA 
Subsidiary of The Dow Chemical Company 
New York e Philadelphia e Baltimore e Buffalo e Cleveland e Cincinnati 
Chicago e Detroit e St.Louis e Houston e KansasCity e Wichita 
Mt. Pleasant, Michigan e Salem, Illinois 
Long Beach, Casper: Dowell Affiliate—International Cementers, Inc. 


Dowell specialists do the entire job—in a few 
hours. They chemically analyze samples of 
deposits taken from your lines, select the proper 
solvents—and bring with them all equipment 
needed to perform the thorough cleaning 
treatment. 





Diaphragm Control 


Valves 

(Continued from page 87) 
Actual operating data should always 
be used to determine valve capacity 
whenever it can be obtained. 

On first thought a rangeability of 
flow of 50 to 1 might seem to be re- 
quired very infrequently. However, 
in a class (2) system, decrease in 
flow greatly increases pressure drop 
or energy which must be absorbed 
by the control valve. Let us assume 
that maximum flow is 100 gpm at 
9 lb pressure drop and that mini- 
mum flow is 5 gpm at 49 lb pressure 
drop. Under these conditions the 
port area change is calculated by 
multiplying ratio of maximum to 
minimum flow by the ratio of the 
square root of the corresponding 
pressure drops. The calculation is 
as follows: 

100 v 49 

5 v9 3 1 

The above conditions are just 
within the possibility of a valve with 
a rangeability of 50 to 1. 

The effect of variation in specific 
gravity in valve calculations is ex- 
actly parallel to flow measurement 
calculations. As it is a square root 
function, an error of 0.1 at a specific 
gravity of 1.0 for either liquid or gas 
would cause an error of only 5 per 
cent while the same error of 0.1 ata 
specific gravity of 0.5 would cause an 
error of 20 per cent. 

Effects of Viscosity and Vaporization 

Current research has developed 
some quantitative information for 
certain specific viscous fluids. Usual 
practice, however, is to calculate the 
valve size for very viscous fluids in 
the conventional manner and then 
make the valve one size larger. 

Several methods are in general 
use for valve selection involving 
flashing fluids or vaporization. 

(1) The liquid and vapor volume 
are calculated separately and Cv for 
each condition determined. The 
valve size selected has an area or Cv 
equal to the sum of the two condi- 
tions. This method assumes total 
vaporization in the valve body and 
is generally on the large side. 

(2) Calculate the Cy for the total 
quantity of liquid only and then 
choose a valve one size larger. Make 
definitely certain that the down- 
stream piping is adequate in size. 
This method assumes that vaporiza- 
tion begins in the valve body, but 
reaches equilibrium at some point in 
the line downstream from the con- 
trol valve. This latter method is 
most economical and generally sat- 
isfactory. 

(3) The latest method is to make 
a heat balance. 

How to Analyze the System as a Whole 

So far, our discussion has concen- 
trated most of our thinking on the 
control valve and its characteristics 
and has considered only in a very 
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sketchy manner the system as a 
whole. Actually, our method of han- 
dling valve selection is analogous to 
an electrical engineer selecting a 
rheostat without knowing his com- 
plete circuit. Let us assume a single 
system in which the valve is in series 
with a fixed resistance which will 
simulate friction loss in pipe, valves, 
fittings, exchangers, etc.: 


—l_ x 
P, Fixed P, Variable P, 
resistance resistance 

If we know the normal flow rate, 
fluid and pressures Pi, Pz and Ps, we 
can calculate a line coefficient which 
will parallel the valve coefficient Cy. 
The line coefficient can be defined as 
the capacity of the system, exclusive 
of the control valve in gpm of water 
at 1 psi. 

The line coefficient C,, and valve 
coefficient Cy can be combined in the 
following equation to represent the 
flow in the system: 

Gpm=Cy V (P2—Ps)=C,, V (Pi—Pa) 
Gpm=Cy, V{ (Pi—Ps) 
[Cy 2/(Cye+Cy2) 1} 
where 
Gpm=Gpm of fluid 

Cy=Valve coefficient 

C,=Line coefficient 

Pi=System inlet pressure psi ab- 

solute 
System outlet pressure psi ab- 
solute 

The above equation merely states 
mathematically that the flow through 
the valve is equal to the flow through 
the balance of the system. This equa- 
tion also assumes that the only vari- 
able in the system is the position of 
the valve plug in the valve body. If 
we plot the valve coefficient Cy in 
logarithmic coérdinates and valve lift 
percentage in linear coGérdinates, we 
can select values of Cy at various per- 
centages of lift, including Cymax or 
100 per cent lift. 


Let us assume some actual operat- 
ing conditions.” We can assume spe- 
cifically that we have 100 psi pressure 
drop across our system with a normal 
flow rate of 100 units, which can be, 
for example, gpm. Let us assume 
that we can maintain the 100-lb pres- 
sure drop under any and all condi- 
tions. Let us further assume that, at 
normal flow rate, the pressure drop 
across the control valve will be 36 lb 
and across the balance of the system 
64 lb. This ties in with my foregoing 
suggestion that one-third of the total 
system drop should be absorbed by 
the control valve. ; 

Let us work out the valve coeffi- 
cient for a “normal” valve, and fur- 
ther assume that the flow curve is 
an equal percentage flow curve with 
a 4 per cent change in flow for each 
1 per cent change in lift, which is 
roughly equivalent to a valve with a 
50-1 rangeability. Let us further 
assume that the fluid is water, to 
eliminate the specific gravity factor. 

Based on the above information, let 
us calculate the valve coefficient Cy 
and the line coefficient C,. 





Cy=100 gpm/ V36=16.7 
C,=100/ V64=12.5 

You will note from the above calcu- 
lation that the normal valve coeffi- 
cient calculates 16.7 for this assumed 
system. If you will recall Fig. 7, the 
Cymax for a 1% in. valve is 16. There- 
fore, let us say for this system that 
the normal valve is practically a 14 
in. valve. The line coefficient C,, is 
12.5. From the Cameron Hydraulic 
Data Book or other such source, we 
find that a line coefficient of 12.5 is 
equivalent to 410 ft of 2 in. pipe. 

In addition to seeing what a 1% in. 
valve will do in series with 410 ft of 
2 in. pipe, let us install a 1 in. (0.6 
normal), a 1% in. (1.6 normal) and a 
2 in. (2.5 normal) valve in the same 
piping system. What we shall then 
be doing is to note the effect of valves 
smaller than line size up to a valve 
equal to line size in such a pipe sys- 
tem. In addition to these valves, let 
us include an infinitely small valve 
and an infinitely large valve. 

In view of the fact that curves are 
not available, we have calculated the 
conditions in the assumed system 
with the valve wide open, or at maxi- 
mum Cy. This tabulation points out 
very definitely what happens with 
valves of various sizes in a given 
piping system. 

Valve 
Drop’ 
Valve Size C, psi 
Inf. Small .. 
(0.6 N) 1”... 
Normal 1%4”.. 
(1.6 N) 134”. 12.5 


(2.6 2? 5 12.5 
inf, Taree. os << 12.5 


Obviously, with an infinitely small 
valve, pressure drop is concentrated 
across the control valve; the valve co- 
efficient is zero, the line coefficient is 
12.5; as there is no flow in the system, 
there is no pressure drop across the 
line. 


The use of an infinitely large valve 
with an infinitely large Cy simply 
means that we have no pressure drop 
across the valve and are concentrating 
the entire 100 Ib across the line. Un- 
der these conditions, the maximum 
flow possible in this system is 125 
gpm. ‘ 

What I am trying to say is simply 
that with a given piping system, it is 
not economical to attempt to increase 
system capacity by increasing valve 
size beyond the normal size. The nor- 
mal size can be calculated mathe- 
matically, if necessary, but is ration- 
ally generally several sizes smaller 
than line size. In increasing the nor- 
mal valve size to 1.6 times normal, 
we increase the capacity of the sys- 
tem 12 per cent. By installing a 2.5 
times normal valve, or line size valve, 
we only increase system capacity over 
the 1.6 times normal valve by an addi- 
tional 7 per cent, or the net increase 
over the normal valve of 19 per cent. 
This table also shows that there is no 
logic in installing a valve larger than 
line size, as we only gain an additional 
6 per cent capacity by entirely elim- 
inating a pressure drop across the 
control valve. 


12.5 
12.5 
12.5 
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Send for this valuable 
engineering and techni- 
cal data book. Ask for 
Ladish Forged Steel Fit- 


| tings Catalog, Yolume Il. 


Fr’ This Exclusive Heat Code Symbol Means a 


Modern Metallurgical Laboratory for Every 


User of JADISH, FORGED STEEL FITTINGS 


What if you were offered the services of one of industry's most modern and ex- 
tensive metallurgical laboratories at no expense to you? 


Well that's exactly what the exclusive heat code identification represents to each 
user of Ladish Forged Steel Fittings. More than a symbol of uniformity, high ~ 
quality and reliability, it is a pledge to supply upon request a certified analysis 
of the exact chemical and physical properties of the specific melt of steel from 
which each fitting has been forged. 


And you can.be sure that the willingness to supply this data stems from the 
certainty that the steel used in every Ladish Forged Steel Fitting meets the high 
minimum standards which are written into all Ladish specifications. 


The heat code symbol—permanent proof of Controlled Quality—provides each 
Ladish customer with data they could obtain only through extensive tests and 
inspections. This exclusive service is yours—simply by specifying Ladish Forged 
Steel Fittings for your piping installations. 


STOCKED AND SOLD BY AUTHORIZED LADISH DISTRIBUTORS IN ALL PRINCIPAL CITIES 





- 
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FITTINGS DIVISION 


LADISH DROP FORGE CoO. 


UDAHY« Wis € ON S tN (MILWAUKEE suBURB) 


District Offices: NEW YORK e BUFFALO © PITTSBURGH o CLEVELAND e CHICAGOeST. LOUISe HOUSTONe NEW ORLEANSeLOS ANGELES 














* NEW EFFICIENCY 


You can expect increased efficiency for many pumping 
Operations when you use a Marlow Self-Priming Centrifugal 
Pump. The exclusive Marlow diffuser method of self- 
priming has eliminated the usual ports, by-passes and other 
auxiliary priming devices that reduce efficiency and cause 
maintenance problems. 

A Marlow primes positively and automatically even on 
high suction lifts; gravity flow to the pump is not required. 
It will operate in intermittent service, priming itself when- 
ever necessary. 


* ALL-PURPOSE 


A Marlow Self-Priming Centrifugal can handle clear, gritty, 
heavy or light fluids. Because of its simplified design, it 
does not vapor lock, even when pumping volatile liquids. 
A Marlow needs practically no operating attention—it has 
no parts that require adjustment or manipulation. 


“k DEPENDABLE 


A Marlow is economical and is endowed with the stamina 
to continue dependably in long, hard service. Models are 
made with electric, gasoline or Diesel power, in 114 to 10- 
inch sizes, with capacities of 50 to 4000 gallons per minute. 
Detailed information sent promptly. 


« ENGINEERED 


Positively self-priming on suction lifts. Com- 
bines centrifugal efficiency with automatic ac- 
tion. 


Will handle a wide variety of liquids: clear, 
gritty, heavy, light. Will not vapor lock. 


Impeller alone moves the liquid. 


Patented stationary diffuser within the pump 
assures self-priming without recirculation or 
wasted motion. 


Fitted with conventional stuffing box or self- 
compensating mechanical seal. 


No parts which require adjustment or manipu- 
lation. No parts to cause maintenance problems. 


Strong, long-life construction. Made to stand 
up far beyond ordinary service requirements. 


MARLOW PUMPS * RIDGEWOOD, N. J. 


Manufacturers of Quality Pumps Since 1924 


BY MARLOW « 
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C. C. PERRY STATION 

SECTION "K” 
One 650,000 lb/hr. Cochrane Deaerator 
Two 400,000 lb/hr. Cochrane Open Heaters 


MILL STREET STATION 


Two 300,000 lb/hr. Cochrane Open Heaters 
One 500,000 lb/hr. Cochrane Open Heater 


HARDING STREET STATION 


Two 350,000 lb/hr. Cochrane Open Type Heaters 
One 400,000 lb/hr. Cochrane Deaerating Heater 
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Steel Industry Needs 
Scrap Metal 


ALTHOUGH THE operating rate of steel 
companies during the summer months has 
been tapering off during recent weeks, ac- 
cording to the American Iron and Steel 
Institute, due to dwindling supply of scrap 
metal. This condition has been brought 
about as the result of many factors in the 
industry, principal among which are the 
following: 

The already low supply of scrap was re- 
duced still further during the coal strike 
last spring which forced the industry to 
use larger percentages of scrap than normal 
in furnace charges because no coal was 
available to make pig iron. 

Much of the scrap normally comes from 
the consuming and fabricating industries 
whose activities have been curtailed by la- 
bor strikes, thus cutting that supply drasti- 
cally, 

Flow of scrap has been hampered by the 
uncertain price situation. The reinstate- 
ment of OPA price ceilings, however, 
should, it is hoped, stabilize prices. 

Potential buyers of new equipment have 
been forced to hold on to their old ma- 
chinery because the new is not available. 
This applies to the railroads, power plants, 
factories, automobile users, and farmers. 

The Institute reports that normally scrap 
makes up 50 per cent of the charge in an 
open hearth furnace from which by far 
the greatest proportion of all steel comes. 
By using more pig iron in place of scrap 
during July, the steel industry was able 
to increase its rate but the limit has about 
been reached in that respect and 25 to 30 
open hearth furnaces were idle for lack of 
scrap on the first of August as compared 
with 12 on July 1. During July receipts 
of scrap by mills fell from an average of 
60 to 40 per cent of requirements. 


With prices frozen there seems to be lit- - 


tle advantage in allowing scrap to accumu- 
late around power plants and the quicker 
this scrap gets back to the furnaces the 
sooner industry in general will get new 
equipment that depends upon steel for its 
manufacture. Power plants throughout the 
country did a rather thorough job in get- 
ting rid of their accumulations of scrap 
during the war, and it is not likely that 
any great amount has collected since as 
comparatively few plants have been able 
to replace their badly worn and obsolete 
equipment with new units. The need for 
scrap, however, is urgent and every pound 
that ‘can be sold back to the industry will 
help that much in the production of needed 
equipment. 


Seventeenth National 
Power Show 


THIS YEAR THE Power SuHow, Officially 
known as the 17th National Exposition of 
Power and Mechanical Engineering, to be 
held in New York City, December 2 to 7, 
has an unusual appeal. In many respects, 
engineering progress has been stifled since 
the 1920’s. The country since then has ex- 
perienced practically a ten-year period of 
economic depression which compelled en- 
trenchment, repression, hedging and ex- 
treme economy on the part of every going 
concern in industry. 
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In addition, during the past half decade, 
industry has been spending its energy in 
an effort to put an end to the war as 
quickly as possible. In many lines manu- 
facturer’s designs were changed but very 
little in order to get out mass production 
of thoroughly proven equipment for which 
the factories were equipped, engineers 
knowing full well that better equipment 
could be built if time had permitted the 
tooling up and perfecting of design details 
which necessarily accompanies the produc- 
tion and successful use of machinery de- 
signed along new principles. 

So, for 15 years the power plants of the 
country have, in large measure, been at a 
standstill regarding the application of new 
scientific principles to the production and 
use of power. All that is now past. 

This Show, no doubt, will give an oppor- 
tunity to study the possibilities of apply- 
ing exhibited equipment to the problems 
that are likely to come up for solution. 
Many details have changed in recent years 
and need to be examined. Structurally, 
equipment must be able to stand the strain 
of operation, new materials and new fabri- 
cating methods need careful study. So do 
bearings, lubrication methods, and points 
of wear which are frequent causes of trou- 
ble. Rust and erosion are annoying twins 
in hampering the operation and mainte- 
nance of power equipment, and modern 
science is doing a lot in the choice of 
materials and their protection to combat 
these destroyers of economy and safety. 

Other wastes that exist in power plants 
come about through faulty seals supposed 
to prevent leaks of liquids, gases and pre- 
cious fluids like steam and ammonia vapor. 
With the higher pressures and temperatures 
being used now, many changes have been 
made in the design of joints, stuffing boxes 


American Welding Society— 1946 an- 
nual meeting to be held in New York 
City, October 24. 

Joint Fuels Conference — ASME-AI- 
ME Joint Fuels Conference; to be held 
at the Bellevue-Stratford Hotel, Phila- 
delphia, October 24 and 25. 

Seventh Annual Water Conference— 
Sponsored by the Engineers Society of 
Western Pennsylvania; to be held in 
Pittsburgh October 28 to 30, with head- 
quarters at the Hotel William Penn. 

Refrigeration, Air Conditioning Show 
—Sponsored by Refrigeration Equip- 
ment Manufacturers Assn.; to be held 
in Cleveland, October 29 to November 
1, in the Public Auditorium. 

American Welding Society— 1946 an- 
nual meeting (reassembly) to be held in 
Atlantic City, November 17 to 22; 
headquarters at Municipal Auditorium. 

National Metal Congress and Expo- 
sition—To be held in Atlantic City, No- 
vember 17 to 22, headquarters at Mu- 
nicipal Auditorium. 

Power Show—i7th National Exposi- 
tion of Power and Mechanical Engineer- 
ing; to be held in New York City, 
at the Grand Central Palace, December 
2to: 7. 
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and glands and the materials used to form 
seals. Manufacturers, no doubt, will be ex- 
hibiting a wide variety of new products 
to correct these losses. 

Most certainly many of the revolution- 
ary developments that have been devised 
by scientists and put into actual working 
equipment by engineers will be on exhibit. 
Under this designation would be included 
instruments and controls employing elec- 
tronic principles, gas turbines, applications 
of X-rays, supersonics, microscopy, ther- 
mometry, heat radiation, light and sound 
waves, chemical inhibitors and metallurgy 
all of which are helping the engineer to do 
a better job in the generation of power. 


Electrical Engineering 
Exposition 

Many ExuIzITs at the forthcoming Elec- 
trical Engineering Exposition will be on 
view exclusively at that display, which is 
the only one devoted to the interests of 
large scale production and distribution of 
electrical energy. The Exposition is to be 
held in the 71st Regiment Armory, New 
York City, concurrently with the Winter 
Convention of the American Institute of 
Electrical Engineers, January 27-31 next. 

Designed to be of practical information 
value to designers, constructors and opera- 
tors in the engineering of large electrical 
installations, the Exposition will feature 
equipment of the newest order of design 
and construction, the products of engi- 
neering research. It will cover the several 
departments ‘of the field, including electric 
generating and power station equipment, 
transmission lines and networks, sub-sta- 
tions and incidental items up to the con- 
sumer’s meter and many that are used 
within consumer’s plant. 





ASME—American Society of Mechan- 
ical Engineers; mid-winter meeting, to 
be held December 2 to 7. 

Stress Analysis—Annual meeting of 
the Society for Experimental Stress 
Analysis to be held in New York City, 
December 9, 10 and 11; headquarters 
at the Hotel New Yorker. 

Heating and Ventilating Exposition— 
7th International Heating and Ventilat- 
ing Exposition; to be held January 27 
to 31 in Cleveland at Lakeside Hall. 

Electrical Engineering Exposition— 
Annual show (Postponed since 1941) to 
be held in New York City, January 27 
to 31; headquarters at 71st Regiment 
Armory, Park Ave. and 34th St. 

AlEE—American Institute of Electri- 
cal Engineers; winter convention to be 
held January 27 to 31. 

ASTM—1947 Spring Meeting and 
Committee Week of the American So- 
ciety for Testing Materials; to be held 
in Philadelphia, February 24 through 28, 
with headquarters at the Benjamin 
Franklin Hotel. 

ASTM—1947 Annual Meeting: to be 
held in Atlantic City, June 16 through 
20, with headquarters at Chalfonte- 
Haddon Hall. 
























SAVED :.. 


—60% ON MAKE-UP WATER 


This large Long Island greenhouse was like many industrial 
plants. It grew like Topsy—and ended up with no over-all heat- 
ing layout, unsatisfactory service and obvious inefficiencies. 


Then, Sarco Engineers and the contractor laid out a modern 
system—with a Sarco Radiator Trap and Strainer on each of the 
long steam lines. 


The savings in fuel are double-checked by the saving in make-up 
water. The value of reliable, even and continuous heat cannot 
be over-estimated. 


In thousands of apartments, commercial and industrial buildings 
the same inefficiencies exist. Your engineer can tell you what 
is wrong—the nearest Sarco representative can work out a com- 
bination of steam traps and temperature control which will place 
your operating services and costs on a par with the best there is. 
Ask for Catalog No. 100. 


STRAINER 


RADIATOR 
TRAP 
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A radiator trap for each bay— 
ond float traps on ends of mains. 





FLOAT-THERMOSTATIC 


TRAP 








Fuels Conference 
Program 


FoLLOwINnG 1s the program for the 
ASME-AIME Joint Fuels Conference to 
be held at the Bellevue-Stratford Hotel, 
Philadelphia, October 24 and 25: 

Morning Session, Oct. 24 

C. §S. Gladden, Departmental Engr., 
Cherokee Ordnance Works, Hayden Chem- 
ical Corp., “Burning Anthracite on Chain 
Grates.” 

M. G. Driessen, Chief, Mining Research 
Department, Staatsmijnen, Limberg, Neth- 
erlands, “Fine Coal Cleaning in the Neth- 
erlands.” 

C. C. Russell, Chemical Engr., Koppers 
Co., Research Dept., “Studies of Coal 
Plasticity as Related to Coal Carboniza- 
tion.” 

Afternoon Session 

C. C. Wright, Chief Div. Fuel Tech., The 
Pennsylvania State College, “Anthracite in 
Gas Producers.” 

R. C. Johnson, Vice President, Anthra- 
cite Institute, “Combustion of Anthracite 
in Glass Tubes.” 

C. H. Frick, Plant Betterment Engr., 
Power & Light Co., Allentown, “Grinding 
of Anthracite for Pulverized Fuel.” 

Morning Session, Oct. 25 

D. R. Mitchell, Secretary, Pennsylvania 
State College, “Heavy Duty Equipment 
Used in Trucking, Blasting, Drilling, etc., 
in Stripping.” 

G. A. Roos, Manager, Philadelphia & 
Reading, “Newkirk Tunnel Mining Prac- 
tices.” > 

H. F. Hebley, Director of Research, 
Pittsburgh Coal Co., “Mining Pennsylvania 
Bituminous Coal.” 

Afternoon Session 

E. C. Payne, Consulting Engineer, Con- 
solidation Coal Co., Panel Discussion: 
“Why So Many Sizes of Coal?” 


Heating and 
Ventilating Exposition 


ADVANCE NEws of the 7th International 
Heating and Ventilating Exposition indi- 
cates that it will reveal technical progress 
in the great variety of equipment eligible 
for display. Applications for space in the 
air-conditioning exposition, as it is often 
called, forecast an early assignment of all 
space available at Lakeside Hall, Cleveland, 
for the exposition dates, January 27-31 
next, and also promise well-balanced en- 
rollments in all departments. 

Paced by the American Society of Heat- 
ing and Ventilating Engineers, which will 
hold its 53rd Annual Meeting concurrently, 
the industry has profited by extensive ex- 
perience gained during the war to bring 
forth innovations and improvements of 
many kinds. Extensive research conducted 
by the Society combined with the manu- 
facturers’ product development work have 
provided new solutions for numerous in- 
stallation problems, as reflected in new 
items of equipment. 


Refrigeration Show 


THE MECHANICAL refrigeration and air 
conditioning industry this fall will disclose 
the latest industrial applications of its 
products at the industry’s first national 
exposition in nearly six years. 

Included in the anticipated 300 displays 
at the Fourth All-Industry Refrigeration 
and Air Conditioning Exposition, which 
will be held in the Cleveland Public Audi- 
torium, October 29 to November 1, will be 
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many exhibits of new equipment designed 
especially to aid manufacturing processes 
in various types of industries. Other dis- 
plays will feature new methods of apply- 
ing the principles of low temperature me- 
chanical refrigeration and modern air con- 
ditioning as useful industrial tools. 


Nomenclature 
Standardization 


IN CONNECTION WITH the effort to stand- 
ardize abbreviations, graphical and letter 
symbols used by the air conditioning and 
refrigeration industry, the American Stand- 
ards Assn. Nomenclature Committee B53, 
sponsored by the American Society of Re- 
frigerating Engineers, is endeavoring to 
find out just what is now being used by 
the industry. 

It was felt by the committee personnel 
that the best way to achieve standardiza- 
tion of the various abbreviations and sym- 
bols was to obtain from the industry sam- 
ples of what are now being used, carefully 
study and compare them, and then arrive 
at a decision as to best ones to adopt as 
standards. 

Accordingly, the Committee is writing a 
letter to two hundred representative firms 
engaged in refrigeration and air condition- 
ing, asking them for the following infor- 
mation: 1. What graphical symbols do you 
use in representing refrigeration equip- 
ment within the refrigeration cycle? 2. 
What letter symbols do you use? 3. What 
abbreviations do you use? While the re- 
cipients of the letter were selected as be- 
ing representative of the industry, the in- 
quiry is by no means limited to them, and 
the Committee hopes that any firm or in- 
dividual that is interested, whether or not 
they receive a letter, will send in a set of 
symbols and abbreviations they use to- 
gether with any suggestions they may care 
to offer. Communications should be ad- 
dressed to D. F. Hayes, Secretary, Nomen- 
clature Committee B53, American Stand- 
ards Association, 70 East 45th Street, New 
York 17, N.Y. 


Market Studies 
of Refrigeration 


MARKET sTuDIEs of important industries 
to determine the potential requirements for 
refrigeration and air conditioning equip- 
ment will be undertaken by the Air Con- 
ditioning and Refrigerating Machinery 
Assn., representing many of the larger 
manufacturers of air conditioning and re- 
frigerating equipment. . 

Announcement of the establishment of 
the research and statistical department to 
conduct this work was made by William 
B. Henderson, executive vice president of 
the association. The object of the depart- 
ment will be to maintain current informa- 
tion on the rapidly expanding use of re- 
frigeration and air conditoning ‘machinery 
and to conduct special studies by assem- 
bling, collating and analyzing all available 
data bearing on the use and the probable 
new demands for refrigeration and air con- 
ditioning machinery. 

Early attention will be given by the 
new department to a survey of the food 
industry, one of the largest users of re- 
frigerating and air conditioning equipment. 
The first phase of this work, which is al- 
ready under way, deals with the dairy in- 
dustry and its sales potential for refrigera- 
tion equipment. A part of this study deal- 
ing with dairy farming already has been 
completed. 
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1946-47 Officers of 
Smoke Prevention Assn. 


THE FOLLOWING OFFICERS were elected at 
the 39th Annual Meeting of the Smoke 
Prevention Association of America, Inc., 
held at the Nicollet Hotel, Minneapolis, 
Minn.: Sumner B. Ely, President (Supt. of 
Smoke Regulation, Pittsburgh, Pa.); Eu- 
gene D. Benton, First Vice-President (Bat- 
telle Memorial Institute, Columbus, Ohio) ; 
Cyrus J. Sokel, Second Vice-President 
(Belt Ry. Co. of Chicago, Clearing, IIl.) ; 
W. E. E. Koepler, Public Relations Direc- 
tor (Pocahontas Operators Assn., Bluefield. 
W.Va.) ; Frank A. Chambers, Secy.-Treas. 
(Chief Smoke Inspector, Chicago, Il.) ; 
Guy C. Hess, Sergeant-at-Arms (Pennsyl- 
vania R. R., Jersey City, N. J.). 


Conference On 
Farm Electrification 


A NEW and extensive program to spur 
rural electrification through joint efforts of 
agricultural societies, power companies, 
farm equipment manufacturers, farm or- 
ganizations and educational groups will be 
initiated this fall at the first National Farm 
Electrification Conference, to be held in 
Chicago, November 7 and 8. 

The Conference, first of-its kind to be 
held on a nationwide basis, is expected to 
attract hundreds of individuals and groups 
interested in raising farm living standards, 
and reducing farm production costs by in- 
creasing the profitable uses of electricity 
on farms. Research into new farm uses of 
electricity, cooperative activities designed 
to improve farm applications of electric 
service, and educational programs to teach 
the farmer the advantages of newly devel- 
oped methods will all be employed in the 
national program, it was said. The pro- 
gram will be further developed at the meet- 
ing in November. 

More than $18,000,000 in equipment 
and construction contracts have been 
granted by the Bureau of Reclamation for 
Grand Coulee Dam and the Columbia Ba- 
sin Irrigation Project since V-J Day. 

The Prize Awards Committee of the 
Edison Electric Institute has announced the 
resumption of the Thomas W. Martin Ru- 
ral Electrification Award, which was 
suspended during the war years. 

The American Society for Metals 
today announced that Dr. Rufus E. Zim- 
merman has been elected to receive the 
Society’s' Medal for the Advancement of 
Research for 1946. Dr. Zimmerman is vice- 
president in charge of Research and Tech- 
nology of the United States Steel Corp. of 
Delaware. 





T. W. Clark 

T. W. Crark, who has been associated 
with Strong, Carlisle & Hammond Co. for 
over 30 years, recently died suddenly at 
his home in Corry, Pa. 

Mr. Clark represented the company in 
New York, Chicago, and had traveled in 
the West for the past several years as a 
sales engineering representative for the 
Strong Steam Specialties Division. More 
recently he was connected with the engi- 
neering department at the factory. He is 
survived by his wife. 
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Powell Plant 
in 1846 


. : wi Powell Valves have gone a long way since the celebrated 
rib | Powell “‘Star’’ Regrinding Globe Valve was patented in 1865. 


Today, with a notably complete line of valves, which in- 





e cludes every required type, size and design—in bronze, 
: a iron, steel and many corrosion-resistant metals and special 
i aw alloys—Powell Valves are going a long way in meeting the 
4 ee flow control requirements of modern industry. 
y 
f Above all, Powell Valves go a long way in actual service, 
‘ Ant ; wa because each valve is designed to give maximum perform- 
h é F A a a. 2 ance under the actual operating conditions it will encounter. 
le 1] nay : Catalogs on request. Kindly state whether 
# is you are chiefly interested in Bronze, Iron, 
or Cast Steel Valves. 
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ip = Fig. 6003 W.E.—Class 600-pound Cast Steel 

he 3 bi. : Gate Valve with welding ends, outside screw 
ne ai be rising stem, bolted flanged yoke and taper 

, i wedge solid disc. Powell Cast Steel Valves of 
“al : all types are available in pressure classes 
as r ™ from 150 to 2500 pounds, inclusive. 
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A Powell answer to the demand for higher pressure i j Fig. . 1708—200-pound Bronze 


and higher temperature flow contro! equipment. This 
Class 1500-pound Cast Stee! Non-return Angle Valve 
with welding ends, has a 16” outlet and two 12” inlets. 
Said to be one of the largest of its kind ever built. 
Because of its special streamline designing, the pres- 
sure drop through the valve is reduced to a mini- 
mum. Toggle operated. 


Globe Valve. Has screwed ends, 
union bonnet, renewable spec- 
ially heat treated stainless steel 
seat and regrindable, renewable, 
wear resisting ‘‘Powellium” 
nickel-bronze, plug type disc. 


Fig. 241—125-pound Iron Body 





i As Bronze Mounted Globe Valve. Class 1500-pound, 8-inch Cast Allo 

The Wm. Powell Co. _ Flanged ends, outside screw Steel Gate wanes with welding pee 

_ rising stem, bolted flanged yoke welded bonnet and special by-pass. 

Cincinnati 22, Ohio 4{ and  regrindable, renewable Top-mounted electric motor oper- 

ted bronze seat and disc. Also avail- ator provides quick, positive opening 

for DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES | able in All Iron. and closing by remote control. 
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R/M BRAIDED ASBESTOS ROPE 


The doors on furnaces, gas generators, and many other 

types of equipment require a dense, strong packing that will resist 
temperatures up to 600°F. and furnish a tight seal. 

To meet these conditions, and as a variant from ordinary braided 
asbestos packing, R/M engineers designed the asbestos rope, 
shown above. It is furnished either in solid braided construction 
without a center core, or with a single or double braided asbestos 
jacket over a twisted asbestos rope center. All types are available 
either treated or dry, ready for oiling and graphiting in the engine 
room to the user's specifications. 

These different types of braided asbestos ropes are just a few 

of the hundreds of R/M packings which are available through 
your authorized R/M distributor. For every type of equipment, for 
every service, R/M has a specially engineered packing of selected 
materials and of proved performance. 


RAYBESTOS-MANHATTAN, INC. 
ASBESTOS TEXTILE AND PACKING DIVISION 
Manheim, Pa. * Bridgeport, Conn. 

North Charleston, $. C. °* Passaic, N. J. 


It's “Packed with Satisfaction” when you use R/M 
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When modernizing present boiler facilities, 

or building new plants, it will pay you to 
consider the features of Edge Moor Radiant design. 
For instance, examine the following: 


* Design flexibility allows the most favorable use of 
available building space. 


% Ability proved in years of service to steam quickly and to 
deliver continuous high ratings. 


# 3-drum arrangement provides for large water storage space, a 
generous steam liberation surface and a quiet offtake drum. 


® Furnace cooling is arranged for the minimum of maintenance as 
well as efficient operation with the particular fuel to be used. 


Edge Moor Radiant Heat Boilers are available in a wide range of 
Capacities, pressures and total temperature requirements. The 
ate adaptable to all fuels and can be supplied with all boiler 
auxiliaries. 


EDGE MOOR IRON WORKS, INC. e Main Office and Works, 
Edge Moor, Del. BRANCH OFFICES AND AGENTS: 95 River St., 
Hoboken, N. J. ¢ 7 Water St., Boston, Mass. e P.O. Box 9, 
Station E, Atlanta, Ga. e 2459 Woodward Ave., Detroit, Mich. e 
One N. LaSalle St., Chicago, Ill. ¢ 2295 University Ave., 
Saint Paul, Minn. e 623 Aztec Building, San Antonio 5, Tex. e 


edge moor generating equipment 
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"* i. the 
GLOBE VALVE [777m 
GNs 


with Plug-Type Disc 


Tw Kennedy design brings precision throttling control to the 
threaded stem type of globe and angle valve. The extra-wide seat- 
ing surface and the Kennedy Higher-Strength Nickel-Copper Alloy 
used for both disc and seat ring combine to resist the destructive 
action of wire drawing and foreign particles; and the disc swivels 
on the stem to help tight and free seating. Extra assurance of 
correct seating is provided by matching the renewable seat ring to 
the disc in each valve. 

This Kennedy design is available in a full range of standard . 
sizes for either 200 Ib. or 300 lb. steam pressure at 550°F., with i . ul 
corresponding cold water, oil or gas pressures of 400 lb. and 600 lb. bbbee ae | 
They are fully described in the 240-page Kennedy Catalog which 
shows the entire line of Kennedy iron body and bronze gate, globe, 
angle and check valves, malleable iron and bronze screwed pipe 
fittings and cast iron flanged fittings and flanges. Your copy will 
be sent on request. 


Buy From Our Distributor 


ng ° ‘osily pecessile 
re oe 


ce * and odivs* 
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THE KENNEDY VALVE MFG. CO. 


Elmira, New York 


KENNEDY ccctucs- pipe fittings fine hydrants 
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Because it reseats as close as 1% below popping pres- 
sure, the Foster 38-SV Super-Jet Safetv Valve saves steam— 
saves money—on every pop. This new valve blows off only 
enough steam for safety . . . then reseats positively, without 

The Foster Type 38-SV Super- pounding or chatter. 


pein allt wa But steam economy is only one advantage of this new 


temperatures up to 1000° F. safety valve. It is virtually unaffected by changes in temper- 
ature—once set under operating conditions, its popping point 
is constant. It gives full rated nozzle capacity at popping pres- 
sure—with negligible accumulation. Full opening is practically 
instantaneous—reseating is positive, without flutter or rebound 
even after sustained or successive lifts. And blowdown is 
adjustable from 8% down to 1% without chatter or pounding 
because steam cannot accumulate above valve disc. 

The Foster 38-SV Safety Valve was especially designed 
for pressures up to 3000 pounds and temperatures up to 1000° 
F. In fact, ihey are now being tested at temperatures con- 
siderably above 1000° F. Investigate its many features and 
advantages by writing for Bulletin 25 today. 


FOSTER ENGIMEERING 


PRESSURE REGULATORS... RELIEF AND BACK PRESSURE VALVES... AUTOMATIC STOP AND 

CHECK VALVES...ALTITUDE VALVES...DAMPER REGULATORS...FAN ENGINE REGULATORS... Ch” A ni 

PUMP GOVERNORS...TEMPERATURE REGULATORS...LIQUID LEVEL CONTROLLERS...FLOAT 

AND LEVER BALANCED VALVES...NON-RETURN AND TRIPLE DUTY VALVES... VACUUM 

REGULATORS OR BREAKERS...SIGHT FLOW BOXES...STRAINERS...SAFETY VALVES...SIRENS 111 MONROE STREET - NEWARK 1, N. J- 


a 
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THOUSANDS OF SAFE 


‘*STOPS and STARTS”’ 
day after day 


GOLDEN-ANDERSON 
CUSHIONED 


CHECK VALVES 


Designed for safe, depend- 
able control on the most 
difficult installation to elim- 


inate serious surge and 


Golden-Andersen Double Cushioned Check Valve 


‘“‘Water Hammer’’—to 
properly arrest reverse 
flow. GOLDEN-ANDER- 
SON Cushioned Check 
Golden- Anderson Manual Combination Check Valve Write for Valves are specified on 


Pe siciet 
ws: ce oni many of the most important 


catalog. 


Bd 


new and replacement in- 
stallations. 


GOLDEN-ANDERSON 


Valve. Specialty Company 


Golden-Anderson Manual Double Cushioned Check Valve 
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WALL BRICK DATA 


B & W Chain Grate STOKER 


Y : a aoe 
J, a: 1 ae = T I 1,5 es r rt Litt iy tr. 
as Sue aR I T r aretha care by yt+-t,+,,- - 
THT IMI I + r 
SSS TERESERSE CECE GRACE PUPS OSCR SS CSLESEREESEEESEE SEEN! L 








a Sl RS Hew ER 
Ds ae 


i de 
a 


























Plan to get more 


This Chain Grate Stoker is designed and 
constructed by Babcock & Wilcox to 
perform at top efficiency. Its operation, 
particularly at maximum demand is 
materially aided by the installation of 
CARBOFRAX silicon carbide brick in 
the clinker zone. More low cost steam 
with less trouble is obtained. 


Specifically designed for this particular 


Low Cost Steam 


installation, as shown, the height of the 
CARBOFRAX lining may be varied to 
meet conditions encountered. 


Increased capacity results because the 
entire grate area is in use at all times. 
Clinkers that restrict the fuel bed can 
not gain a toe hold in the hard dense 
surface of the CARBOFRAX brick 
work. 


Fuel burns more efficiently. The furnace 
is on the job longer without repairs. 
Reports of 8 to 10 years service from a 
CARBOFRAX lining are not uncom- 
mon. Outages because of lining trouble 
are negligible. This means not only 
greater output through continuous un- 
interrupted service, but also much 
lower cost figures on repairs and main- 
tenance. 


A further reduction in maintenance ex- 
pense often comes from the longer life of 
the upper walls. They are well supported 
at all times by the CARBOFRAX 
brick which do not cut or burn back. 


CARBOFRAX brick provide a proved, 
practical means of raising the capacity 
and efficiency of most boiler furnaces. 
You can get complete engineering data 
promptly by writing Dept. H-106, The 
Carborundum Company, Refractories 
Division, Perth Amboy, New Jersey. 


85’ CARBORUNDUM 


TRADE MARK 


“Carborundum” and "'Carbofrax” are registered trademarks which indicate manufacture by The Carborundum Company 
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PROBLEM: 70 recover bear by refleshing 
sTéal tom (oh fVESSULE condensate Ino 


low pressure system SAVING LATENT HEAT 


125 * Koteal 
SYSTEM 


( 
| 
i 


IF YOU'RE LIKE US... 


- You probably get a pain in the neck when someone tells you that 
WHAT YOU CAN SAVE changing from Whosis to Whatsits will save you more than you 
° pay in taxes. 
Hi-Press. | Reflash | SAVINGS Sure, good equipment can pay its way. And installing the right 
Condensate | Steam | pe, Per | Per 360 type shows up the waste caused by using the wrong type. 
per hour | (11.2%) | ee | Day | Days But real savings grow out of ideas. That’s where Strong comes 
Dern ar ae a 7S in on steam. With a complete line of traps and other specialties, 
1000 # 2# | $.045 | $1.08 | $388.80 Strong engineers can apply a lot of proved ideas to your installations 
2000 # 22 |< . 777.60 —and not have to compromise for lack of the right kind of unit to 


4000 # is : 1555 .20 : . 
| se : do the best possible job. 
5000 # | 560 ; 5.40 | 1944.00 : : 
10000 # | 11204] . 10.80 | 3888.00 Try sending your drainage problems to: 


(Savings based on steam cost of 40c per 1000 Ibs.) STRONG, CARLISLE & HAMMOND COMPANY 
Cleveland 13, Ohio 


seo 


Reducing Valves Vacuum and lifting trap 70 series trap 
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"VWee” Type Packing 
Engineers Have 
Been Looking For 


Palmetto Pyramid is an all-purpose molded ‘‘Vee”’ type pack- 
ing that seals firmly by mere finger-tightening. It is designed 
according to recently developed and thoroughly proven prin- 
ciples. 

Performance of this much-talked-about packing is entirely 
automatic. Its sealing action is effected by internal pressure. 
The greater the internal pressure—the tighter the seal! 

The unique ‘‘arrowhead reservoir’’—one of the features of 
Palmetto Pyramid—actually stores and distributes the lubri- 
cant. Friction and wear are thereby appreciably reduced; pack- 
ing and equipment life are substantially lengthened. And— 
look at the heavy wall construction! 

Palmetto Pyramid is used fer reciprocating as well as rotary “IT PAYS TO KNOW. YOUR 

motion. It is recommended for ali types of hydraulic and pneu- PALMETTO PACKING DISTRIBUTOR!" 
matic equipment handling 

hot or cold water, steam, 


r 
oil, gasoline and most Thi at 
his coupon 1s te: 1o REEN TWE 
types of solvents and acids. ividence BO - - 9 aan 
New York 66, N .Y. 


Send descriptive literature Send PALMETTO 
covering PALMETTO representative to 
Pyramid Packings discuss packing 








GT-1560 











State 
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YOU GET A 


FROM 


THEIR TWO BRONZE SEATS 
GROUND TO A TRUE BALL JOINT 
PERMIT THEIR USE OVER AND OVER AGAIN 









That’s why Darts are cheapest in the long run. Closing and 
opening easily, they are ready for use in a new location 
whenever needed. Body and nut are made of high-test air- 


refined malleable iron—are prac- 


— 


tically indestructible. Your 
supplier will be glad to 


demonstrate the unique 


nN 





Dart construction. 


E. M. DART. MFG. CO., PROVIDENCE 5, R.1I. 
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Chain Belt Buys 
Ordnance Plant 


Cuan Bett Co. has materially increased 
its plant capacity through the purchase of 
the heavy ordnance plant, constructed for 
the Defense Plant Corp. in West Milwau- 











ee. 
The plant, built in 1943, is a large one- 
story structure with a two-story office bay. 
It has a frontage of 860 ft. and a depth 
of 360 ft., giving it an area of about 
317,500 sq. ft. Present plans call for its 
use in the manufacture of chain belts and 
some construction machinery. Additional 
office space might be included later. 


Patch Is New 
Hendy Sales Manager 


Currrorp A, PatcH has been appointed 
Sales Manager, Western Division of Joshua 
Hendy Iron Works, succeeding Clarence 
Jensky, resigned, according to a recent an- 
nouncement. 

Mr. Patch has been successively assistant 
chief engineer, turbine sales manager, and 
chief project manager at Hendy. He will 
supervise sales of all products made at 
the company’s Sunnyvale and Torrance, 
California, plants — Diesels, turbines, gears, 
valves and custom built machinery. 

Sales of electric motors and generators 
made at Hendy’s Crocker-Wheeler plant, 
Ampere, N. J., remain under the direction 
of L. D. Warner. 


Leslie Announces 
Sound Slide Film 


A New 35-mm. sound-slide film showing 
methods of handling pressure and tempera- 
ture control problems, has just been an- 
nounced by Leslie Co., 257 Grant Avenue 
Lyndhurst, N. J. 

The film (running time about twenty 
minutes) follows the steam system of a 
typical industrial plant from the _ high- 
pressure steam at the boiler through the 
power generating equipment, processing 
machinery, boiler auxiliaries, heating and 
low pressure steam systems. 

Applications and installations of a va- 
riety of regulators and controllers are 
shown by photographs and diagrams. Af- 
ter reviewing general applications, theslide- 
film analyzes which type of regulator is 
best for a given purpose. 

The complete film story is re-told and 
illustrated in a handy 24 page booklet 
which is given each person at the con- 
clusion of the show. 

The film is of particular interest to 
steam, power and process engineers an 
is available at no cost for meetings of their 
groups. 

Arrangements for showing this slide-film 
can be made direct through Leslie Co., or 
through any company agent. 


International Nickel 
Opens Texas Section 


THE INTERNATIONAL NicKEL Co., Ine. 
announces the opening of the Texas "Tech- 
nical Section of its Development and Re- 
search Division, which is located in the 
Bankers Mortgage Building, Houston. It 
will furnish to industry technical informa- 
tion and assistance relating to alloys con- 





















































The Man in the Field KNOWS 
when Pre-Fabricated Piping is Right 
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this is the case, the erecting job is easier . . . saves 











oa both time and money. 
. Midwest has a Construction De i 
he partment which has 
sagt erected piping of all kinds for 46 years. The critical MIDWEST PIPING QUALITY 
attitude of this department is the best stimulant to 
d and our four pipe-fabricating plants. The Construction 
— Department also frequently contributes useful and 
practical suggestions for improving pipe fabrication. 
t 
oe This situation has a powerful effect in keeping the 
f their whole organization alert . . . and in encouraging con- 
‘ tinuous improvement. It is one of many reasons why 
a a you get the best when you buy Midwest Pre-Fabricated yo 
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Precision Made 


HUYETTE 


Meet ASME Code... 

All Huyette water gauges are 
quick closing . . . well proportioned 
and made of bronze mixture ac- 
cording to ASME Code . . . and 
stamped with maximum working 
pressure. These features assure 
you of meeting today’s demands 
for equipment that will last long 
and give 24-hour-a-day service. 






WATER 
GAUGES 




















“PBH”’ Vertical Gauge 
(Screwed connection) 






Assure Steam-Proof Service .. . 


Because the glass and steam nuts 
are large to accommodate ample 
size packings, ““PBH” insures steam- 
proof service. The gauges are 
opened or shut by less than a 
quarter-turn—providing quick, ef- 
ficient shut-off of danger and ex- 











pense. 







Give Leak-Tight Service... 
Leak-tight service is also provided 
by Huyette Water Gauges. This “ON” Vaitionh Gaune 
provides saving and more effi- Cae Se 
ciency. All valves are rigidly tested 
and inspected before leaving our 
factory. 











Interested? 





For complete details and specifica- 
tions on all ““PBH” water gauges, 
sizes, working pressures and pipe 
connections, write for Bulletin No. 
-741. Contains useful charts, tables, 
photographs. Write today. 












“PBH” Tiltview Gauge 
' (Patented) 


The PAUL B. HUYETTE COMPANY, INC. 


Established 1896 
401 N. BROAD ST., PHILADELPHIA 8, PA. 
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taining nickel. The Section’s activities 
will cover the States of Texas, Oklahoma, 
Louisiana, Mississippi and the southern 
half of Arkansas. 

R. J. Rice, Metallurgical and Chemical 
Engineer, will be in charge. Mr. Rice was 
associated with the Beaumont Iron Works 
Co. from 1933 to 1938 where he was re- 
sponsible for the operations of its metal- 
lurgical department, melting shop, heat 
treating department and specifications for 
steels and irons. Later he became asso- 
ciated with Metal Goods Corp. of Houston, 
where he held the position of Foundry 
Engineer and Metallurgist. He directed 
his activities toward the use of nickel in 
iron and steel foundries and the industrial 
application of nickel containing alloys. 


G. E. Chemical 
Department Grows 


Further expansion of the General 
Electric Chemical Department with 
the formation of a metallurgy divi- 
sion with headquarters here was an- 
nounced recently. 

The new division, representing the 
third operating unit to be incor- 
porated in the Chemical Department, 
will handle the sale of various types 
of permanent magnets and metalurgi- 
cal products. Principal among these 
is the permanent magnet material 
known as alnico, an alloy containing 
iron, nickel and aluminum as essen- 
tial ingredients, and generally also 
cobalt, which alloy is used exten- 
sively in ‘motors and generators and 
which has made possible new designs 
of precision equipment. 


O'Brien Specialty To 
Represent Warren 


Warren Steam Pump Co. Inc., 
Warren, Mass., announces the ap- 
pointment of O’Brien Specialty Com- 
pany, Syracuse, N. Y. as its author- 
ized agent for upper New York State. 

William J. O’Brien, president of 
O’Brien Specialty Co. has_ been 
established as manufacturers’ repre- 
sentative since 1920. He was District 
Deputy of National Association of 
Power Engineers in upper New York 
State for two years and member of 
Program and Lectures, Committee of 
Technology Club of Syracuse. 

Mr. O’Brien is also a member of 
National District Heating Association 
and of Drying and Ventilating Com- 
mittee, National Technical Associa- 
tion of Pulp and Paper Industry. 


Lyon “Horse-Trades” 
To Get Steel 


Lyon Metat Propucts, Aurora, IIl., has 
tackled the problem of securing hard-to-get 
sheet steel by going back to an early 
American custom of “barter and exchange.” 
In a current “horse-trading” campaign 
Lyon’s national advertising and sales force 
is offering to “swap” finished products for 
sheet steel. 

“The appeal to the trade and Lyon’s 
dealers is captioned, “You Furnish the 
Steel . . . Lyon Will Make the Product.” 
“The Lyon situation,” explained H. B. 
Spackman, Lyon’s Executive Vice President 
and General Sales Manager, “‘is that our 
facilities for the production of a wide 
range of sheet steel products are far in 
excess of current steel receipts, in spite of 
the excellent job being done by the steel 
producers.” 
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Tyco! ENGINEERED LUBRICATION 


“No sticking valves ... negligible cylinder wear — with 
Tycol DIESEL OILS.” 


“Absence of sludge and corrosion ... no wear on bearings 
— with Tycol RIO TURBINE OILS.” 


“Superior performance under high-temperature service 
— with Tycol STEAM CYLINDER OIL.” 


“Complete rust protection . .. corrosion eliminated — with 
Tycol NO-RUST-OLS.”’ 


“Maintenance costs cut 20% ... since using Tycol E.P. 
Luhes.”’ 


That’s how engineers and operating men express their satisfaction with 
the Tycol Industrial Oils and Greases they are using. 

There’s a Tycol oil and grease for every industrial need. Fer complete 
data on the Tycol lubricant best suited for your needs, get in touch with 
your nearest Tide Water Associated office today. 


LUBRICATION—“‘ENGINEERED TO FIT THE JOB” 
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— SS 
INDUSTRIAL 
LUBRICANTS 


tharlotte, N. C. 
Pittsburgh e Philadelphia 





TIDE WATER 
ASSOCIATED 
OIL COMPANY 


17 BATTERY PLACE + NEW YORK 4, Y 





LET -Zcx DO THE WORK OF COOLING 





@ The NIAGARA AERO HEAT EXCHANGER 
makes the atmospheric air take up the heat you 
want to remove from power equipment or industrial 
process. It is done by the evaporation of a small 
amount of water, removing 1000 BTU for every 
pound of water evaporated. With this method it is 
also easy to control temperatures closely... to as- 
sure accuracy in process results ... speeding up 
production at lower cost. 

Well designed and built to last, NIAGARA 
AERO HEAT EXCHANGERS have made an ex- 
cellent record for reliability in service and freedom 
from maintenance trouble and expense. 


Ask for Bulletin No. 96-PP. 
NIAGARA BLOWER COMPANY 


Over 30 Years of Service in Industrial Air Engineering 


405 Lexington Ave. New York 17, N.Y. 
Field Engineering Offices in Principal Cities 


INDUSTRIAL COOLING Zqy\ HEATING @ DRYING 


NIAGARA 


HUMIDIFYING e@ AIR ENGINEERING EQUIPMENT 





‘Hydraulics Division 
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Combustion Organizes 
Mexican Subsidiary 


ComBusTION ENGINEERING Co., INc., New 
York, announces the formation of a new 
company to meet the needs of Mexican ex- 
pansion programs in the public utility, 
manufacturing and mining industries for 
additional steam generating facilities. The 
new company, Combustion Engineering de 
Mexico, S. A. is located at Lopez 1, Mexi- 
co, D. F., and is organized to provide sales, 
teehnical and installation services in con- 
nection with Combustion’s full line of boil- 
ers, fuel burning and related equipment. 
Resident executives of the new company 
are George C. Siefert, Vice President and 
General Manager, and Seldon Morrill, 
Manager of Installation and Service. 


Hewitt’'s New 
Distributor 


Hewitr Russer, Buffalo, division of He- 
witt-Robins Inc., has announced the ap- 
pointment of Monarch Rubber & Supply, 
Inc. as a new distributor of its “Job-Engi- 
neered” industrial rubber products. Of- 
fices and warehouse of the new concern 
serving the San Francisco-Oakland areas 
are at 546 Howard Street, where the com- 
pany maintains a complete factory stock 
of industrial hose, belting and packing. At 
the head of the new company are Larry 
J. Burmester and J. J. Foutz. Both of 
these men are factory-trained and have 
served more than 10 years in the industrial 
rubber product sales and service field. Bur- 
mester is a former Hewitt branch manager. 


Bé&W’s 2,000,000-V 
X-Ray For Weld Study 


A 2,000,000-v X-ray machine will be in- 
stalled by The Babcock & Wilcox Co. at 
Barberton, Ohio, this fall. Purchase of 
this machine was arranged for during the 
war. It will be the first use of a machine 
this size for the purpose of examining 
welds in pressure vessels. The cost of the 
equipment, together with a special build- 
ing to be erected, and the installation, will 
be $150,000. 

By this purchase, The Babcock & Wilcox 
Co., will substantially increase the equip- 
ment used at the Barberton plant for the 
examination of pressure vessel welds, rais- 
ing to 12 the number of X-ray machines 
used there. Pioneers in the application of 
X-ray to search for flaws in pressure vessel 
welds, the company explores every inch of 
main welds in such vessels. This examin- 
ation is but one of the many precautions 
taken to assure safe and sound process 
equipment. X-ray makes such 100 per 
cent examination feasible. 

Ground has been broken for a special 
building to house the new machine. It 
will be erected adjacent to the location of 
the present 1,000,000-v X-ray unit. The 
building has been designed to protect per- 
sonnel from radiation and to make pos 
sible examination of the largest size drums 
made by the company. 


Rockwell Adds 





















































A NEw Hyprautics Division, to specia- 
lize on the development of hydraulic equip- 
ment, has been established by the Rock- 
well Manufacturing Co., Pittsburgh. W. #. 
Marsh will be general manager of the d:- 
vision. Mr. Marsh joined the Pittsburg 
Equitable Meter Division of Rockwell 
1934 after previous experience with th 
Pittsburgh Coal. Co., Gulf Refining Co, 
K ohn F. Casey and the Pennsylvania Pump 
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BUILT TO TAKE 


HENSZEY Heed Wazer METERS 


Notice the simplified, rugged construction of the inside mechan- 
ism of the Henszey Meter. The rotor (directly connected to the 
gear train) fits into the measuring chamber without close clear- 
ances. Bearing surfaces, shafts and bushings subject to friction 
and hard wear are made of tough, long-wearing Stellite. Calibra- 
tions of the straight-reading horizontal register can be made to 
read in gallons, pounds, or cubic feet at any specified temperature. 
Yes, that’s why Henszey Meters are used 
for dependable, accurate measurement of 
boiler feed water, boiler blowdown, con- 
densate, chemicals and other similar liquids. 
Send for bulletin. 


HENSZEY CO. Dept.C10, Watertown, Wis. 


FEED WATER METERS 


Continuous Blowdown @¢ Distillation Systems ¢ Heat Exchangers 
Flow Indicators ¢ Boiler Feed Regulators ¢ Proportioning Valves 
also MILK EVAPORATORS and PRE-HEATERS 





Andriola To Head 
De Laval Research 


To HEAD ITs recently announced engi- 
neering research program, the De Laval 
Steam Turbine Co., Trenton, N. J. has an- 
nounced the appointment of A. D. Andriola 
as Chief Research Engineer. 

Mr. Andriola, who since 1941 was As- 
sistant to the Vice President in charge of 
Engineering of the Cramp Shipbuilding 
Co., will work directly with C. R. Waller, 
Vice President in charge of De Laval En- 
gineering. A member of the ASME and 
the Society of Naval Architects, Mr. Andri- 
ola graduated from the Webb Institute of 
Naval Architecture and Marine Engineer- 
ing and the University of Michigan and 
took special courses at Columbia Univer- 
sity and the Massachusetts Institute of 
Technology. 

The new engineering research program 
which Mr. Andriola heads is chiefly identi- 
fied with the development of turbines, 
compressors, pumps and marine and air- 
craft units. 


Kalinske Heads 
Infilco Hydraulics 


ANNOUNCEMENT HAS just been made by 
Infilco, Inc., of the appointment of A. A. 
Kalinske to the post of Chief Hydraulic 
Engineer. To this position Mr. Kalinske 
brings a background of highly specialized 
experience covering nine years of university 
teaching, research and outside consultation. 

During his years at the University of 
Iowa, Mr. Kalinske filled the positions of 
Associate Professor and Associate Director 
of the Institute of Hydraulic Research, 
U. of I. His work ranged from hydraulic 
testing to fundamental research in hydro- 
dynamics. But he also found time for 
many activities outside of his regular 
duties. During the summers of 1941 and 
1942 he did special consulting work for 
the U.S. Navy, in Washington, on fluid 
mechanics problems. He is a member of 
the American Standards Association Com- 
mittee, and has been largely responsible for 
many of the provisions of a National 
Plumbing Code now being completed by 
that group. Kalinske is also the author of 
some fifty technical papers published in 
scientific journals. The organizations in 
which he now holds membership include 
the American Society of Civil Engineers 
and the Society for Promotion of Engi- 
neering Education. 


Pollard Is Elliott 
Engineering Manager 


E. I. Porrarp has been appointed engi- 
neering manager of Elliott Co. Ridgway 
Division according to a recent announce- 
ment. 

With an extensive background in the 
design of electrical equipment such as large 
water-wheel generators, synchronous con- 
densers and turbo-generators, Mr. Pollard 
has centered his efforts the last year in the 
design of a complete new line of Elliott 
motors and generators. 

Mr. Pollard is in charge of electrical en- 
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ANOTHER WILSON FIRST 


NOW YOU CAN CLEAN TUBES 
AS SMALL AS %' I. D. 


New Wilson Pistol Grip Provides Complete, Instantane- 
ous One-Hand Control of Speed and Power. 


Once again our engineers have developed a simple solution to a very spe- 
cialized tube cleaning problem. With the Wilson Pistol Grip Tube Cleaner 
they've proved that even tubes as small as !/4” |.D. can be cleaned easily, 
effectively, economically. 

The Pistol Grip weighs only 3 pounds — no more than a 12” stilson wrench. 
It provides the operator with one-hand control for cleaning small, straight 
tubes of !/,” to 1” I.D. in sterilizers, hot water heating units, lube oil heaters, 
oil pre-heaters, heat exchangers and other small bore tube apparatus. 


Like the well-known Wilson Trigger Power, Pistol Grip has these exclusive 
operating features: 


] Higher torque at any speed than any other tube cleaner in its class. This cuts down- 
time radically and means production dollars saved. 

2 Unusually fast action (up to 3500 rpm working speed) permits the use of standard 
Wilson cleaning accessories. 

3 Scavenging agent is carried down the hollow shaft to the cutter-bit . . . even coal 
oil can be used when it is economically available. 

4 Special Rotary Seal at front end prevents leakage of scavenging agent and eliminates 
stuffing box and packing troubles. 


5 Even sagged tubes can be cleaned with Pistol Grip. The hollow shafting has sufficient 
“give” to follow the contour of the sag without damaging tube walls. 


6 Pistol Grip provides the operator with instantaneous one-hand control of speed 
and power, 
: These features are your assurance that you will get the kind of tube cleaning 
— ~~ you want — the kind you need for full economy and long tube life. 
= * Wilson Pistol Grip tube cleaners are now available from stock. For addi- 
tional information, please address department N. 


THOMAS C. WILSON, INC. 
21-11 44th Avenue, Long tstand- City 1, N. Y. 


TW-715, 


TUBE CLEANERS 
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VALVE 


DESIGNED ESPECIALLY FOR 
DIAPHRAGM MOTOR OPERATION 


High pressure cast steel body with air fins for high 


temperature, high pressure operation. 


Aerodynamicdesigned flapper to reduce ‘torsional 
forces to a minimum. 


Flapper bolted to squared portion of rotary shaft. 


large springs. 
Rotary shaft equipped with roller bearings or with 


stellite faced bearings, with thrust bearing to coun- 
teract stem unbalance. 


Cable drive features straight line motion from 
diaphragm to flapper, eliminates errors of angularity 
and lost motion. 


a set Sitesi 


© 
© 
Gq Large powerful diaphragm operator with heavy duty 
5) 
© 
















€ Travel indicator mounted 
on housing to show posi- 
tion of valve. 


& Operator and drive mech- 
anism mounted in weath- 
er-proof housing. 


MATERIAL AND 
SIZES... 


Electric cast steel body, 
sizes 8”, 10”, 12” and 16” 





es 


FISHER GOVERNOR COMPANY wirsicttrown' ows 





gineering for the company replacing Quin- 


tin Graham who recently has been ap- 
pointed assistant manager of the Ridgeway 
Division. 


Newquist V.P. of 
Roots-Connersville 


Rate R. Newouist has been elected 
Vice President in Charge of Sales of Roots- 
Connersville Blower Corp., Connersville, 
Ind., one of the Dresser Industries. 

A native of Youngwood, Pa., and a 
graduate of Pennsylvania State College, 
Mr. Newquist has been successively em- 
ployed by the Reliance Electric & Engi- 
neering Co., The St. Louis Co., and Allis- 
Chalmers Mfg. Co. 

He is a member of AIEE, the Society of 
Naval Engineers, and the American Society 
of Naval Architecture and Marine Engi- 
neering. 


Bowser Names 
Chapman C.E., 
Industrial Pumps 


E. W. C#apman has been appointed 
Chief Engineer of the newly created In- 
dustrial Pump Division of Bowser, Inc., 
with headquarters in Fort Wayne, Ind., 
according to a recent announcement. 

Mr. Chapman was formerly Chief Engi- 
neer of Blackmer Pump Co., Grand Rap- 
ids, Mich., and has been active in the 
pump industry for the past 15 years. He is 
considered: an authority on rotary pump 
design and is the author of many technical 
articles and monographs on liquid-handling 
problems. 


New Officers of 
Rust Engineering 


R. L. Hess, Jr., has been named secre- 
tary of The Rust Engineering Co., Pitts- 
burgh, Pa., and will also direct the activi- 
ties of the legal department. Mr. Hess, 
who had been serving as assistant secretary 
and assistant treasurer of the company, 
succeeds the late Ralph B. Baldridge in his 
new position. Dickson C. Shaw, III, an 
attorney in the legal department, will take 
Mr. Hess’ position as assistant secretary. 

Fisher Governor Co. has announced 
that T. B. “Sam” Burris has been ap- 
pointed assistant sales manager, Process 
Controls Division. He will devote most of 
his timé and effort to that portion of Fish- 
er Governor Co. business dealing with the 
process industries—that is, refineries, chem- 
ical plants and process engineering con- 
tractors. 

American Engineering Co., Philadel- 
phia, announces the appointment of Paul 
J. Stein as its sales representative for Tay- 
lor and AE Perfect Spread Stokers for the 
territories including the western portion of 
Pennsylvania, the eastern counties of Ohio, 
and northern West Virginia. Mr. Stein was 
associated with Babcock and Wilcox for a 
number of years and more recently with 
the Koppers Coal Division of the Eastern 
Gas and Fuel Associates. He has had con- 
siderable experience in power plant work 
and is exceptionally well qualified to serve 
the needs of power plants on industrial 
stokers. 

Chicago-Wilcox Manufacturing Co., 
manufacturers of gaskets, has announced 
the appointment of Erle J. Zoll as presi- 
dent of the organization. Mr. Zoll has 
been associated with Chicago-Wilcox for 
the past twenty-nine years handling sales. 
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one basic blueprint’ solves all problems . 


5 Surge Hop- any ecoal-and-ash-handling 


per Control 
Unit assures 
constant sup- 
ply to seale. 


§. Scale auto- 
matically Se ’ 
weighs, re- ri Lg | | Here’s a complete plan for a system that 
cords and dis- a eee NR will take care of your coal-and-ash- 
charges to FA 7 een a f pe 
shuttle belt Fah ct 7 handling problems, whether your plant is 
conveyor. Zi | Se large or small. This typical, basic G-W 
KH at toot | System can be adapted, with but slight 
7. Shuttle Belt Al ie Hi | modifications, to any plant’s requirements. 
Conveyor ull } (4 
serves several 
bins from 
central 
weighing 
point. 


4. Bucket Elevator dis- 12. Ash Cart electrically 
charges coal to surge operated for ash dis- 
aXe} 9) oe) we posal. 


8. Storage 
Pins have coal 
level control. 











9, Control 
Gate and 
S pou t to 


stoker. 





























10. Ash Un- 


lading Gate. 





ll. Ash Cart 


eats Wane Ege eee ah 3. Crusher delivers 2. Apron Feeder 1. Coal passe 
Mm ¢ a j 


ae a stoker-sized coal draws coal from through Grating, 
through pee to elevator boot. hopper, conveys it Hoppe ) and Con- 
nel at uniform rate to trol Gate to feeder 
ae crusher. pans. 


*G-W SYSTEM NOW BEING BUILT FOR A 2,000 kw. UNIT POWER PLANT. 


COAL if . G-W will do the complete job. From start to finish G-W shoul- 
ee 


ders full responsibility for all details of design, manufacture, 

and erection. You save the time and money usually spent in 

ASHES OUT dealing with sub-contractors. Two-way assurance that G-W 
will install the coal-and-ash-handling equipment that’s best 

for your plant: hundreds of satisfied G-W equipment users; 

HANDLING HEADQUARTERS sane than 130 years’ experience in designing material-handling 

for industrial Conveying and Elevating Equip- ©d¥upment for all types of industries. Gifford-Wood Co., 420 


ment... for Infra-Red Baking and Drying Lexington Ave., New York 17, N. Y.; 565 W. Washington St., 


Equipment . . . for Ice Handling Tools and Ice Chicago 6, Iil.—Factory: Hudson, N. Y 
Processing Machines. ees : y IN. I. 


G-W HANDLES IT... G/EFoRD-lo000 


faster * easier cheaper SINCE 181 
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Order from your steam supply 









| 
man or directly from us today | 


and get the best in gauge glasses 


“i 


/ A.W. CHESTERTON CO. 


64 INDIA ST., BOSTON 10, MASS. 





























“Boiler Repairs Reduced 75%" 


wer of NATIONAL Sean 


PROTECTOR 










— 


You, 00, wit sina the National 
Girth Seam Protector saves 
trouble and money by prevent- 
ing leaks and fire-cracking on 
new or old seams in boilers. 
Sections consist of wedge nut, 
cap screw metal lug and refrac- 
tory covering; are easily at- 
tached. We can make immedi- 
ate deliveries. Send for descrip- 
tive bulletin. 








NATIONAL BOILER PROTECTOR CO., 928-29 REIBOLD BLDG., DAYTON, OHIO 
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In this capacity he is well known through- 
out the plumbing and heating, refrigera- 
tion, power and oil industries. In addition 
to his new duties as president, he will con- 
tinue to be in charge of sales for the com. 


pany. 

Arthur C. Wilby has been elected vice 
president of United States Steel Co. of 
Delaware, it was announced recently. Mr. 
Wilby, who has been associated with 
United States Steel since January 9, 1909, 
will maintain his headquarters in Chicago, 

Arnold Pfau, last of the three origi- 
nal engineers who participated in 1904 in 
the initial organization of the hydraulic 
department of the Allis-Chalmers Mfg. Co, 
Milwaukee, Wis., has retired after 42 years 
with the concern, according to a recent 
announcement. Consulting engineer of the 
firm’s hydraulic department for many 
years, Mr. Pfau is retiring from Allis- 
Chalmers at the age of 72. 

Willard M. Broxham has been named 
manager of sales for the fabricated plate 
division of the Graver Tank & Mfg. Co., 
Inc. He formerly managed the concern’s 
Philadelphia office and now makes his 
headquarters at the general offices in East 
Chicago, Ind. 

Irwin McNiece has been named assist- 
ant district superintendent of service and 
erection for the Los Angeles district of the 
Allis-Chalmers Mfg. Co., Milwaukee, Wis., 
according to a recent announcement. A 
graduate of Princeton University, Mc- 
Niece joined Allis-Chalmers in 1912, com- 
ing from the old Telluride Power Co., 
Utah. He worked in Allis-Chalmers’ serv- 
ice and erection department and as a spe- 
cial representative for the company’s hy- 
draulic department out of Salt Lake City 
before entering World War I as a lieu- 
tenant in the engineering corps. During the 
last three and one-half years he has been 
working on Allis-Chalmers marine pro- 
grams in Seattle, Tacoma and Portland 
shipyards. 

Liquid Conditioning Corp. has an- 
nounced the election of the following of- 
ficers: S. B. Applebaum, president; H. L. 
Tiger, vice president and treasurer; Nor- 
man L. Brice, secretary and chief engineer; 
S. S. Sulzycki, assistant secretary and con- 
troller. 

United States Steel Corp. recently 
announced the election of John E. Goble 
as president of National Tube Co. Mr. 
Goble succeeds Charles R. Cox, who has 
become president of Carnegie-IIlinois Steel 
Corp., another U. S. Steel subsidiary. Serv- 
ing as sales vice-president of National 
Tube Co. since Jan. 1, 1936, Mr. Goble has 
been with U. S. Steel and companies now 
affiliated with U. S. Steel for 21 years. 

Harold C. Conners and Harold R. Fos- 
not have been named by the Graver Tank 
and Manufacturing Co. to head the firm’s 
Chicago area sales activities. Both war 
veterans, Mr. Conners will handle steel 
plate sales while Mr. Fosnot will represent 
the Graver Process Equipment Division, 
specializing in water conditioning equip- 
ment. 

W. Stuart Johnson has joined the A. 
O. Smith Corp. as manager of hydraulic 
products sales in the Pacific coast district. 
He ‘will make his headquarters in the Los 
Angeles office of the company. Mr. John- 
son previously was with Southern Califor- 

nia Edison, Inc., as engineer in charge of 
pumping equipment. He was a major in 
the war, serving as a production engineer- 
ing officer with the air technical service 
command. Prior to his war service, he was 
associated with the Byron Jackson Co. and 
Ingersoll-Rand Co. 
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IT'S RUST INHIBITING 


Because B-H No. 1 Cement contains a rust 
inhibitor which prevents corrosion of metal 
surfaces, it is excellent for use on flanges, 
valves, and other fittings. Even if used on 
cold, slow drying surfaces it forms a firm, 
rust-free bond. 


IT’S EASY TO APPLY 


Just mix B-H No. 1 Cement to a trowelable 
consistency and apply. It sticks, even to 
smooth surfaces—makes covering of under 
surfaces and pipes easy, even for 

unskilled workmen. 


IT’S EFFICIENT 


The exceptional efficiency of B-H No. 1 
Insulating Cement is due to the high 
temperature resistant black rockwool from 
which it is made. The dead air cells in the 
nodules of rockwool provide maximum 
insulating efficiency and lightness in weight. 
B-H No. 1 Insulating Cement dries without 
cracking—withstands temperatures of 
1800°F.—and is reclaimable if temperatures 
have not exceeded 1200°F. 


IT’S CONVENIENT 


Packed in convenient sized multiwall 
paper bags containing 50 lbs. Ready for 
instant use. There is no loss or breakage 
as with molded types of insulation. 


The coupon below will bring you full 
information and a practical sample of 


B-H No. 1 Insulating Cement. 


iJ 





Baldwin-Hill 


SPECIALISTS IN THERMAL INSULATION PRODUCTS 


A A A A A A  — — — A — sme =p 


Baldwin-Hill Co., 515 Breunig Ave., Trenton 2, N. J. 
Send information on products checked below 


0 Free sample of B-H No. 1 Cement 


1 No. 100 Pipe Covering — effective up 
to 1200°F. (for long runs overhead, under- 
ground, Diesel exhausts). 


0 Mono - Block — the one-block insulation 
for all temperatures up to 1700°F. 
J Black Rockwool Blankets (felted be- 


tween various types of metal fabrics). 





POSITION. 








FIRM 





ADDRESS. 





STATE 





CITY. ZONE 








International 
Control of 

Atomic Energy 
eae from page 126) 


to be sure, be captured. They may 
be surreptitiously mined. If they are, 
and the violation is not caught at that 
stage, then you have another safe- 
guard in the second step,—that only 
the authority can process those mate- 
rials. So you have a second chance 
to catch violators. Then, of course, 
there is the third step. 


Danger in Making Concessions 


One of the most dangerous things 
in the world, obviously, would be to 
start with a plan like this and in the 
course of negotiations make conces- 
sions that would weaken the safe- 
guards at any point. If that were 
done, it would be far better that this 
plan had never been thought of. This 
particular plan is one that rests on 
the maintenance of all its interlock- 
ing safeguards. 

Whether or not it is accepted is not 
the concern of the board of consult- 
ants or the Committee. The Commit- 
tee did what the Secretary of State 
asked it to do, was to get a study 
completed and lay it before those 
who have the responsibility for policy. 
There is one more thing that has been 
done; that is to direct attention to 
the realities of this problem and away 
from the loose talk which was going 
on before. There was a lot of talk 
before that seemed to be based on 
the assumption that the pre-eminence 
of the United States in this field rests 
on certain secrets that were locked 
up in General Groves’ desk. 


Reason for Our Pre-eminence Not Locked in 
General Groves’ Desk 


That is not the situation at all. A 
debate on that basis is futile and ill- 
informed. The American pre-emi- 
nence in this field has a much more 
solid foundation than that. Of course, 
one part of the foundation is based 
on the fact that this country is in the 
forefront of scientific knowledge. 
But it isn’t going to be in the fore- 
front very long. Any scientist who 
proceeds from the past into the future 
must reach the same _ discoveries. 
American pre-eminerice rests on some- 
thing more solid than that, and that 
is that there is a tremendous wealth 
of technological knowledge in this 
country. We know how to take lab- 
oratory problems and put them into 
factories stretching over dozens of 
square miles. We have the industrial 
civilization here which can take those 
technological blueprints and _ trans- 
late them into action. We have access 
to the raw materials. These are the 
solid bases of American pre-emi- 
nence, not merely the fact that we 
know something other people don’t 
know. 
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NEW ENGINEERING BOOKS 


Simplified Architectural Drawing, by T. C. Buss, Jr.; first 
editon, 258 pages, illustrated, size 844 by 11 in., cloth bina- 
ing. Price $4.75. 


Architectural Drawing and Detailing, by J. Ralph Dalzei] 
and James McKinney; first edition, 212 pages, illustrated, 
size 6 by 8% in., cloth. Price $2.50. Both published by The 
American Technical Society, 58th and Drexel Avenue, 
Chicago, IIl. 

These two very practical books, in this writer’s opinion, 
maintain the high standards of the above publishing or- 
ganization for practicality and usefulness. Like all their 
other books, these two also are designed to meet the 
everyday, down-to-earth problems of anybody who must 
make architectural drawings. Since many engineers be- 
come involved in these problems in the course of industria] 
construction activities, they can get much valuable help 
for themselves and their subordinates from either or both 
of these books. 

The book by Mr. Buss, a registered architect in the state 
of Illinois, and head of the Department of Architectural 
Drawing at the Pullman Free School of Manual Training, 
contains possibly more information on industrial and com- 
mercial building architecture than the other. It begins with 
a good discussion of drafting equipment and how to use 
it, lettering and graphic procedures and problems. One 
interesting feature is a brief chapter on the history of 
architecture. This is followed by a chapter on working 
drawings and construction of various types of buildings, 
. types of sketching and detailed instructions for drawing 
architectural plans. Types of construction including ma- 
sonry veneer, ordinary masonry, mill construction, steel 
frame construction and the like are well explained and 
illustrated. There is a good chapter on the engineering 
calculations involved in footings, beams, and other struc- 
tural members. Another good feature of the book is a fine 
chapter on specifications, contracts and estimating. Dis- 
play drawings and the various types of architectural ren- 
dering are well treated and the book closes with a long 
list of practical problems to be worked out. 

The book on Architectural Drawing and Detailing by 
Messrs. Dalzell and McKinney, places more emphasis on 
strictly domestic construction. It too begins with good 
discussions of architectural drawing including lettering, 
drawing technique, weights of lines and so on, and then 
shows specifications, typical detailing and similar details 
of domestic construction. There is a good chapter on ren- 
dering in pen and ink and one on landscaping. 


Turbines, Condensers and Feedwater Heaters 1943-1944, 
Publication No. L3; 64 pages, paper bound, size 844 by 11 
in., illustrated; A Report by the Turbines and Condensers 
Subcommittee of the Prime Movers Committee, Edison 
Electric Institute, 420 Lexington Avenue, New York. Price 
$1.00 to members, $2.50 non-members and $2.60 foreign 
countries. 

One of the major subjects considered in this report is 
a review of turbine specifications. There seems to be some 
general agreement that existing standard contract clauses 
were fairly satisfactory, since disagreements between man- 
ufacturers and purchasers are apparently settled without 
undue difficulty. A review of the ASME Committee’s Re- 
port on Standardization of Steam Turbines is given. 

Reports from operating companies on performance of 
turbine generator units, cover mostly the fouling of turbine 
blading by deposits from steam carry-over. 

Turbine manufacturers present comments on the prob- 
lems involved in design and operation of their equipment 
and show illustrations of new developments. 

There has been little change in the design of new con- 
densers in the past two years, even though the large num- 
ber of purchasers would ordinarily bring out innovations. 
The major problems cited by operating companies were in 
tube vibration, extension of tube life and cleaning con- 
densers with acid. Factors apparently helping to minimize 
tube vibration are discussed in some detail. Several state 
ments on acid cleaning of condensers indicate that it is 
becoming an important factor and five manufacturers’ 
statements are included; one giving considerable data on 
tube vibration. 

Section III of the report, discussing feed water heaters, 
also shows that cleaning of feed water heaters by chemical 
means is becoming increasingly popular. 


(Continued on page 174) 
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It is easy to restore and maintain the rated capacity of your 
motors and generators with IDEAL Commutator Resurfacers— 


stop sparking, eliminate pits, burns and rough spots. 


Quick! No dismantling, no reassembling. Job may be done 
outside of work hours. No production delays. 


Easy! Resurfacers are applied by hand and smooth com- 
mutator or slip ring while the motor turns under its own 
power. One man does the job. 


Better! Resurfacing is done while armature is running in 
its own bearings, thus compensating for any eccentricities. 
The surface is actually smoother than a lathe-turned job. 
No Delay! The IDEAL way is the ‘Do It Now’ way No 
dismounting, no moving, no shop work. 

SIZES AND GRADES FOR ALL CONDITIONS — PROMPT 
DELIVERY 

Other IDEAL Motor Maintenance Equipment: Precision 
Grinders, Mica Undercutters, Carbon Brush Seaters, Com- 


mutator Cleaning Stone, Commutator Saws and Milling Cut- 
ters, Slotting Files, Hand-Type Slotter and Scraper 





IDEAL INDUSTRIES, Inc. 


(Successor to Ideal Commutator Dresser Co.) 


1033 PARK AVENU?t SYCAMUKE, ILLINOIS 









October, 1946—POWER PLANT ENGINEERING—Chicago, III. 











CATALOG LIBRARY 


This monthly list of the latest standard catalogs and bulletins is designed to aid the 
engineer in maintaining his permanent catalog file of engineering data. The items 
listed, unlike those under Helpful Bulletins, will appear each month except for 
additions and deletions dictated by space requirement or by the manufacturers 
issuing the bulletins. Use the Helpful Bulletins coupon in requesting these copies. 





PRIME MOVERS 


51 Wheel Turbines—Explanation of 14 
advantages; diagrammatic illustra- 
tions and explanations of operation; 8 
pages. Terry Steam Turbine Co. 
5 2 Axial Flow Impulse Turbine—Bulle- 
tin S-107; six types described; data 
for estimates; applications; types, casings; 
wheels and blades; shafts, nozzles and 
bearings; overspeed stop and other gov- 


ernor features; lubrication; 8 pages. Te: 
Steam Turbine Co. ” sie 
53 Multi-Stage Turbine — Bulletin SR- 

114; Casing, lagging, wheels and 
blades; shafts, nozzles, bearings; governors; 
speed changer or synchronizer; governor 
valve and steam strainer; lubrication; gen- 
= 10 pages. The Terry Steam Turbine 
0. 
54 Steam Engines— Bulletin No. 306; 

Engineering data; tabular material 





PROBLEMS 


WATER 





READ 
WATER) 4 





D. W. HAERING & CO. Inc. 


GENERAL OFFICES: 
205 West Wacker Drive, Chicago 6, Illinois 


164 








— 8 pages. Troy Engine & Ma- 
0. 


chine 

55 Generating Sets— Bulletin No. 103; 
General descriptions, typical installa. 

tions, engineering data tables, details of 

construction, completely illustrated; 24 

pages. Troy Engine & Machine Co. 


STOKERS 


56 Stoker—Catalog H; Type H_ stoker: 
cross-sectional installation drawing: 
features of ash discharge; typical installa- 
tions; 10 pages. American Engineering Co. 
57 Air-Cooled Stoker—Catalog R-A; fea- 
tures of construction; how timing 
device works; installation drawings, ash 
discharge, air cooling features; features of 
front end driving mechanism; engineering 
data tables; 20 pages. American Engineer- 
ing Co. 
5 Water - Cooled Stoker— Catalog Ww; 
drawings of installations; features; 
furnace views; 8 pages. American Engi- 
neering Co. 
59 Spreader Stoker—Installation views; 
features of various p ; Cross-sec- 
tional view of furnace with installation; 
listed features; 8 pages. American Engi- 
neering Co, 
60 Pneumatic Spreader Stoker—Three- 
fold booklet on the inner page of 
which there are 30 gy Bg oe vertical 
pages which fold back to tell the story of 
the stoker, installation, features, construc- 
tion, principles, engineering, types and 
models, cal installations; well illus- 
ted; 33 pages. Iron Fireman Mfg. Co. 
61 Poweram Stoker—Bulletin 7121; es- 
sentials of successful stoker; fuel 
control, fuel conveying, fan capacity, con- 
trols, installation; illustrations; 18 pages. 
Iron Fireman Mfg. Co. 


OIL, GAS BURNERS 


62 Oil Burning Systems—Bulletin 45-1; 
three types of systems; drawings, ta- 
bles of capdcities and descriptions; photos; 
4 pages. Faber Engineering Co. 
6 Mechanical Oil Burners — Bulletin 
45-2; two systems; drawings, tables 
of capacities and descriptions of units; 
parts list; 4 pages. Faber Engineering Co. 
Oil and Gas Burners—Bulletin 45-3; 
combination burner; photos, draw- 
ings, tables; 4 pages. Faber Engineering Co. 
65 Wide Range Oil Burning System— 
Bulletin 109; How the system oper- 
ates; control; drawings; 4 pages. Peabody 
Engineering Corp. 
66 Oil Burners—Bulletin 108; Two types 
of oil burners, A and H; air registers, 
oil atomizers, drawings; 4 pages. Peabody 
Engineering Corp. 
67 Gas Burners — Bulletin 203; descrip- 
tion of A and burners; cross 
sectional diagram; photos of atomizers; 4 
pages. Peabody Engineering Corp. 
68 Gas and Oil Burners for Oil Refinery 
Furnaces—Bulletin 702; details of fir- 
ing with gas, with oil; photos; drawings; 
4 pages. Peabody Engineering Corp. 


WATER TREATMENT 


69 Water Treatment—Control of Fouling 
Organisms in Fresh and Salt Water, 
by John G. Dobson. Life history of these 
organisms; method of control. Wallace & 
Tiernan Co., Inc. 
70 Industrial Water Treatment—Micro- 
biological Control of and Through 
Industrial Waters; spot summaries of im- 
provement of process efficiency and prod- 
uct Dg 4 by puor sterilization. Wal- 
lace Tiernan Co., Inc. 
71 Condenser Water Treatment—Chlori- 
nation of Condenser Cooling Water, 
by R. B. Martin; important considerations 
in chemical treatment of cooling water cir- 
cuits. Wallace & Tiernan Co.,, Inc. 
72 Water Treatment—Chlorine Destroys 
Ammonia, by A. E. Griffin. Gives 
data on use of chlorine for elimination of 
ammonia from boiler feed water. Wallace 
& Tiernan Co., Inc. 
73 Index for Calcium Carbonate — Re- 
print of paper by John W. Ryznar; 
tables and charts; 16 pages. National 
Aluminate Corp. 
74 Water Treatment—Bulletin 28S; Scale 
retardent for use in boilers, feedlines, 
heaters, etc.; drawing of points of applica- 
tion; composition; 4 pages. National Aluml- 
nate Corp. 
75 Boiler Feedwater Q & A—Bulletin 30; 
102 questions and answers on various 
problems of boiler feedwater; 16 pages. Na- 
tional Aluminate Corp. 
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Edge Moor 


4-Drum 


Bent Tube 


Boiler 


80 years of Edge Moor designing and engineering skill has been incorporated into the Edge 
Moor 4-Drum Bent Tube Boiler to offer you the utmost in continuous service, depend- 
ability, efficiency of operation . . . a PLUS in greatest investment return. 


This unit is especially designed to provide a maximum of water storage and steam liberation 
space, a quiet offtake drum and positive circulation at all ratings. The arrangement of tube 
banks is flexible, permitting the installation of various types of superheaters. 


Edge Moor 4-Drum Bent Tube Boilers are available in a wide range of capacities, pressures 
and total temperature requirements. They are adaptable to all fuels and can be supplied with 
all boiler auxiliaries. 

Epce Moor Iron Works, Inc. ¢ Main Office and Works: Edge Moor, Delaware « Branch Offices 
and Agents: 95 River Street, Hoboken, New Jersey * 7 Water Street, Boston, Massachusetts « P. O. 


Box 9, Station E, Atlanta, Georgia » 2459 Woodward Avenue, Detroit, Michigan « One N. LaSalle 
Street, Chicago, Illinois ¢ 2295 University Ave., St. Paul, Minn. ¢ 623 Aztec Building, San Antonio 5, Tex. 


edge moor steam generating equipment 
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76 Water Analysis—Bulletin 6A; stand- 
ard methods of water analysis and 
interpretation of results; 4 pages. National 
Aluminate Corp. 
77 Water Treatment—Scale and corro- 
sion control in potable water supply; 
reprinted paper presented by Hanlon, Stef- 
fen, Rohlich and Kessler; 12 pages. Na- 
tional Aluminate Corp. 
78 Algae and Slime—Bulletin 31; the 
elimination of algae and slime in 
cooling systems, paper mills, etc., draw- 
a photos; 4 pages. National Aluminate 
orp. 


rp 

79 Chemical Feeding and Proportioning 

—Bulletins 1100 and 1713A; use of ad- 
justable chemical feeder for water treat- 
ing, sewage, chemical processes, petroleum; 
plan and sectional diagrams; descriptions; 
photos; general specifications; 2-page table 
of capacity schedules; list of chemicals 
handled; accessories; drawings of boiler 
water conditioning systems; 5-page descrip- 
tion of method of automatic intermittent 
feed of conditioning chemicals direct to 
the boilers; 20 pages. Proportioneers, Inc. 


8 Water Treatment — Various types of 
water treating; corrosion, carry-over; 
boiler scale; flexibility; rust prevention; 
brine treatment; softening and coagula- 
tion; cooling and condenser water; chart of 
treatment in various industries; 24 pages. 
Western Chemical Co. 
81 Water and Steam Treatment — Two 
bulletins on Algaecide and Coravol; 
when and where algaecide should be used; 
tells how Coravol operates in the steam 
system; features and advantages; testi- 
a 9 pages total. Western Chemical 


fo) 
82 Water Softeners—Bulletin 607; bene- 

fits and /feconomies of soft water; 
typical applications; how it works; types; 
design and features; backwash and brine 
rinse regulators; how to modernize present 
softener; aerators, degasitors, chemical feed 
systems, chemicals; 20 pages. Elgin Soft- 
ener Corp. 


POWER TRANSMISSION 


83 Chain Drives—Bulletin 43 Engineer- 
ing Data; installation and mainte- 








Taylor Long Range Comparator . 


Comparator «« Nitrate Comparator 












Keep Bozler Output High! 







light, durable and completely portable. 


CHECK YOUR BOILER WATER WITH TAYLOR COMPARATORS 


With Taylor Comparators that are specially designed for the power field, you may now 
quickly and easily determine phosphates pH and ch.orine, nitrates . . 
factors which affect steam costs. Check pH and chlorine accurately in sixty seconds 

. most other residuals in less than two minutes. Simp!y place prepared sample in 
base, move slide containing color standards until match is obtained and read content 
from the values engraved on the slide. Each inexpensive outfit is light, durable and 
completely portable. Ail Taylor color standards carry an UNLIMITED GUARANTEE 
AGAINST FADING. The Comparator you need is in this list: 


pH COMPARATORS COVERING RANGE 0.2 to 13.6 


Long Range Comparator «« Dalite pH Comparator «« Boiler Water 
Comparator (pH and phosphate) «« Enslow Slide Chlorimeter «« Water 
Analyzer «« High and Low Phosphate Comparators «« Poly Phosphate 


THIS FREE BOOK TELLS YOU HOW TO CUT STEAM COSTS 


88-page book gives applications to many types of 
power plant needs, illustrates and describes out- 
fits which have proved their worth to men such 
_ as you... gives full details! See your dealer today, 


W. A. TAYLOR “3: 


. and many other 


or write direct to: 





AND 








7301 YORK RD. * BALTIMORE-4, MD. 








nance; chain types; sprocket types; dri, 
design; horsepower capacity; shoes and 
idlers; sprocket diameters; miscellaneous 
data; directions for cutting sprockets; elec. 
tric motor shaft data; illustrations, com- 
plete indexing; 82 pages. Morse Chain Co. 
84 Roller Chains—Catalog R44; installa- 
tion; chains and parts; chain drive 
layout; power transmission capacity tables 
¢ at brig roe nd ar length; sprocket 
eters; mensions of teeth; 94 § 
Morse Chain Co. — 
85 V-Belt Drives—For fractional horse- 
Power service; features; full pages of 
tabular material and directions on select- 
ing proper drive; reference table on stancd- 
ard pulley combinations in sequences of 
pulley sizes; overloads and peak loads, gen- 
eral engineering data; prices and dimen- 
a 42 pages. The Dayton Rubber Mfc. 


86 V-Belt Drives — Catalog 280-A; 15 
pages on V-belt drives for standard 
motor speeds; 41 pages on V-flat drives, 
how to select, advantages; nine pages on 
supplementary drive tables; 13 pages of 
engineering data; 16 pages prices and di- 
mensions; total 112 pages. The Dayton 
Rubber Mfg. Co. 
87 Speed Reduction, Increase Gear—Bul- 
letin S130; description; gear cases: 
gear and pinion; bearings; lubrication: 
drawings and photos; 8 pages. The Terry 
Steam Turbine Co. 


VALVES 


88 Regulating Valves — Bulletin 1-A: 
valve data book; description, dimen- 
sions and lists of parts; typical installa- 
tions; rated capacities; prices; 52 pages. 
Atlas Valve Co. i 
89 Pressure Regulator—Bulletin 1-B; de- 
scription, installation, operation; list 
prices; -sectional and installation views: 
parts lists; 8 pages. Atlas Valve Co. 
99 Pressure Reducing Valves — Bulletin 
1-C; sectional drawings, lst prices, 
dimensions and weights; operation and ad- 
justment; capacities for steam and air; 12 
pages. Atlas Valve Co. 
91 Float Valves, Liquid Level Controls— 
Bulletin 3; description and list of 
parts; price lists; operation; adjustment; 
application and utilization; installation 
drawings; 8 pages. Atlas Valve Co. 
92 Pressure Reducing Valves — Bulletin 
401-A; selection of proper valve; con- 
struction; installation; capacity tables; in- 
terchangeability; dimension tables; 14 
pages. Leslie Co. 
93 General Service Valves—Bulletin E- 
150; valves for blow-off; fire protec- 
tion, soot blower lines, acids, process, etc.; 
descriptions; exploded views; features; di- 
mensions, weights and list price tables; 
parts and parts lists; 14 pages. Everlasting 
Valve Co. 
9 Valves — Bulletin E-100; for boiler 
room service; photos, descriptions, 
parts; features; pressure rating indexes; 
size, shipping weight and price tables; 
ordering information; 30 pages. Everlast- 
ing Valve Co. 


SWITCHGEAR 


95 Switchgear—Bulletin 4508; conversion 
factors and formulas for electrical 
engineers; definitions of basic units; men- 
suration conversion factors; temperature 
conversion factors; electrical conversion 
factors; 8 pages. I-T-E Circuit Breaker Co. 


HEATING, COOLING 


96 Cooling, Heating, Air Conditioning— 
Collection of bulletins; installation, 
design, construction data, capacity ranges, 
condensed physical data; numerous photos 
of installations, full page color diagrams of 
flow of air, compressed air, water, water 
spray, etc.; 74 pages. Niagara Blower Co. 
97 Steam Conduit System—Bulletin 381 
and 451; tells of foundation, drainage 
and insulation features; covers tile en- 
velope, pipe insulation, pipe supports, 
anchors, guides and saddles; photos of in- 
stallations; 12 pages. H. W. Porter & Co. 
98 Fin Tube Heating — Bulletin 11sa; 
Room and building heating; edr ta- 
bles; correction table; dimensions and 
areas; 4 pages. Schutte & Koerting Co. 


OIL, LUBRICATION 


9 Lubrication Recommendations—‘pe- 
cial oils for diesels and heavy-duty 
gasoline engines; facts about oil; tables of 
recommended oils for various models; 18 
pages. Standard Oil Company of California. 
100Cuttine Fluids—Facts about cutting 
fluids; machine tool operations; fun- 
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EYE-HYE, the Reliance all-hydrostatic 


remote reading gage, couldn’t be simpler in principle. But 
improvements have been made in construction & design 


@ Model E-32 for pressures to 400 Ibs. is now in production as 
the first of the restyled EYE-HYE line. Other models, for pressure 
ranges to 2,000 lbs., will soon be ready. While no improvement 
can be made in its simple operating principle, several distinct ad- 
vances have been made in construction. Restyled face plate pro- 
vides a handsome instrument for either wall or panel mounting. 











EYE-HYE now is made entirely of bronze and forged steel—no 
cast iron parts: The new case is drip-proof—no water from above 
can reach the electrical connections (illuminator). Arrangement of 
interior makes for easier access to illuminating lamp and tubu- 
lar indicating glass. The window unit is shorter and narrower 
—a more compact unit. Diffused illumination effectively throws 
green indicating fluid into sharp relief, for easier reading. Cali- 
bration is fixed—cannot be tampered with in service. 


The simplicity of EYE-HYE is the secret of its dependable accuracy 
—praised by thousands of engineers in both stationary and marine 
power plants. More than 7,000 EYE-HYEs have been put into 
actual service on pressures up to 1,800 pounds. In most installa- 
tions, EYE-HYE provides more 
accurate water level readings EYE-HYE is Furnished 
than the water glass onthe water ("=m Complete with special 
i column. EYE-HYE is approved } constant head reservoir 
« Simpler by leading power authorities and eres 
consulting engineers—is accept- i ieamannelicineaauaieiae, 
* More Comp act ed in see aia as the pie 08 be aie sects both 


hydrostatic legs, thus assuring ac- 


* Greater Pressure Rang e 5480 where _ ee _ ~ curacy of EYE-HYE under all con- 
quired on higher Pp ressures. Write ditions. It is furnished as original 


* Modern Design today for complete information. equipment with each EYE-HYE. 


C 


a 


THE RELIANCE GAUGE COLUMN CO, - 5902 CARNEGIE AVENUE + CLEVELAND 3, OMO 
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LEARN THE SECRET OF 
BIG EARNINGS IN 


COMBUSTION 
ENGINEERING 


There are plenty of big jobs today 
in Combustion Engineering. Such 
jobs have always been big pay jobs 
—and today they are better than 
ever. High fuel and equipment 
costs means a greater demand for 
combustion trained men than ever 
before. 

Do you want such a job? You can 
have it—if you will train for it. 
And that is easy to do. Just a little 
of your spare time is required for 
the simple, easy-reading, practical 
Hays Home Study Course in Fuel 
and Combustion engineering. 

For 28 years 
we have spe- 
cialized exclu- 
sively in such 
training. To- 





A few of our friends 
whose employees have 
advanced through 
Hays training: 


re A 
Svea ee. day, rhb 
® Armour & Co, trained men 
+ Gahiie aremore in de- 
Engineering Co. mand tha a 
© Riley Stoker Corp. | ever. Now is 
@ Iron Fireman Mfg. the time to do 
Co. what hun- 
@ Commonwealth dreds of others 
Edison Co. have donewho 


© State of Illinois 
Cities Service 
(Oil & Power) 


and many others. 


hold substan- 

tial positions 

of responsibil- 

ity today. 

Write for Free Book Now! 

» Don't Delay! Mail Coupon Today! 

$ You can’t lose by getting the facts. We'll 

4 send our book, “Opportunities for the 
Combustion Expert’’ without obligation 

» or expense to you. Learn how every lesson 

) is administered by trained practical staff 

» men who give the utmost in help and 

» guidance. Get complete outline of course. 

> 

) 

M 

» 

» 

> 











Learn how to become a key man in Com- 
bustion. Send in the coupon now! 


Hays Institute of Combustion 

430 N. Michigan Ave., Chicago 11, Ill. 

(Dept. 210) 

Our 28th Consecutive Year 

» HAYS INSTITUTE OF COMBUSTION 

430 N. Michigan Ave., Chicago 11, Ill. 
Dept-210 

Please send me your Free Book “‘Oppor- 
tunities for the Combustion Expert’’—No 
obligation. 


> Name 


» Address 
p 


» by 








State 


City 





~~ 





‘ Company Name....... 
Ra Meh Ll LOLOL all Vel eRe Mel CLOG ne 
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| damentals of cutting; how to apply; metal- 








tabular material; shop 
Standard Oil of Cali- 


lic cutting tools; 
practices; 50 pages. 
fornia. 
10 1 Diese! Operation — Relation of fuels 
and lubricants to the operating effi- 
ciency in the diesel engine; diesel funda- 
mentals; maintenance; lubrication and 
fuels; supercharging; selection and classi- 
fication of fuels; fuel injection mainte- 
nance; improving cleanliness; tabular ma- 
terial, charts, formulas; 114 pages. The 
Texas Co. 
102 Engineers Report on Oil— Engine | 
tests, laboratory tests, effects on en- 
gines, bearing corrosion, actual service data, 
filter clogging, service experience; well il- 
lustrated with photos and charts; 42 pages. 
Standard Oil Company of California. 
103ProP Forged Flanges—Manufacturing 
processes; physical characteristics; 
full-page tables of illustrations, dimensions, 
weights and prices. Space provided for fu- 
ture insertions. Phoenix Mfg. Co. | 


CONTROLS, METERS 


1 O4 Pressure Controllers — Bulletin 402; 

air, gas, steam or water service; when 
to use; selecting diaphragm regulating 
valve; sizing and capacity; operation; in- 





stallation; ordering; specifying; dimen- 
sions; diaphragm regulating valves; 12 
pages. Leslie Co. 


105Pump Governors — Bulletin 403-A 
reciprocating, turbine-driven, motor- 
driven pumps; selection of governor; con- 


struction; pressure, capacity tables; in- 
stallation; sizing; specifying; dimensions; 
12 pages. Leslie Co. 


1067emperature Regulators — Bulletin 
404-A; heating or cooling service; se- 
lection of regulator; temperature and pres- 
sure ranges; installation; various types 
described and pictured; ordering and spec- 
ifying; complete tabular material; 16 pages. 
Leslie Co. 
1Q7Pamper Regulators—Bulletin 4-A; for 
low pressure heating, medium pres- 
sure power and high pressure power boil- 
ers; what they do; how to specify; typical 
installations (drawings); adjustments; list 
prices; technical descriptions and parts 
lists; 20 pages. Atlas Valve Co. 


108Pu~P Governors—Bulletin 2-B; pho- 
tos, descriptions, list prices. dimen- 
sions and weights in tables; operation and 
adjustment; installation drawings; 20 pages. 
Atlas Valve Co. 
1 O9Engineering Monographs — Series of 
eight on automatic combustion con- 
trol; 1. How Close Can Steam Pressure Be 
Controlled? 2. Why Operate Automatic 
Combustion Control from Changes in 
Steam Pressure? 3. Adapting to the Char- 
acteristics of Underfed Stokers. 4. Adapt- 
ing to Spreader Type Stokers. 5. Adapting 
to Chain or Traveling Grate Stokers. 6. 
Adapting to the Characteristics of Pul- 
verizers. 7. Adapting to the Characteristics 
of Oil Burners, 8. Adapting to the Charac- 
teristics of Gas Burners; total 37 pages. 
The Hays Corp. 
1 1QDraft Gages—Bulletin 46-667; gages 
for indicating, recording of drafts, 
pressures, differentials, temperatures; pres- 
sure-draft tables; descriptions of equip- 
ment; differential units, Bourdon tube 
units, pointer gages, etc.; 20 pages. The 
Hays Corp. 
11 Draft — Bulletin 46-472; what draft 
is; where it is found; how it is meas- 
ured; what the draft gage tells; where to 
measure draft and pressure in steam plant; 
where to connect draft gages; how to in- 
stall; drawings; 20 pages. The Hays Corp. 
1 1 2Pointer Gages—Bulletin 45-589; where 
and how to install pointer gages; en- 
gineering data, drawings; 8 pages. The 
Hays Corp. : 
1 134% Filter Gage—Bulletin 46-751; re- 
sistance through filters; price and 
scale range tables; types of gages; 4 pages. 
The Hays Corp. 
11 4Flue Gas Analyzer—Bulletin 45-668; 
principle of operation; construction 
features; technique; models and prices; 
Burettes—classifications and uses (table); 
what flue gas analysis tells us; 16 pages. 
The Hays Corp. 
1 15 Combustion Testing—Bulletin 46-497; 
making combustion simple; how to 
run an orsat—pictures and directions; 
making draft survey; flue gas temperature; 
charts and drawings; 12 pages. The Hays 
Corp. . 
1 16Zemperature Regulators — Bulletin 
7-A; six types; descriptions, list 
prices, tabular material, photos;- lists of | 
parts; typical installation drawings; tables | 
for finding sizes of control valves required | 








Cleaning Diesel 
Filters Easily, 
At Low Cost! 


Power-plant Diesels work better, 
more economically when _ lube-oil, 
fuel-oil and air-intake filters are peri- 
odically cleaned. You can put this 
vital filter-maintenance work on a 
low-cost basis by using fast-acting 
Oakite cleaning materials and stream- 
lined techniques. 


Ask your local Oakite Representative 
to help you select the most efficient 
Oakite detergent for cleaning each 
type of filter. Specially designed-for- 
the-job, Oakite cleaners guarantee 
fast action, thoroughness, safety! No 
hit-or-miss cleaning when specialized 
Oakite materials are in the tank. 


Filter-Cleaning 
That Saves! 


We have concentrated on the clean- 
ing and ¢onditioning of filters for 
more than a quarter of a century... 
for railroads, power plants, in food 
processing and air conditioning. That’s 
why we say: just give us the data on 
the filter and its application. We'll 
do the rest! Oakite in-plant service 
and by-mail technical help are FREE 
without obligation. Arrange for either 
TODAY! 


OAKITE PRODUCTS, INC.. 
18C Thames Street, New York 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OA K | ei Spe 4 valize A 


CLEANING 


MATERIALS eo METHODS o SERVICE 
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UNWRITTEN SPECIFICATIO 


There are written and unwritten specifications. 


The ones by which size and shape and breadth 
and depth are regulated are the written specifica- 
tions. The ones upon which prestige is built are 
the unwritten specifications. 

Speed, load, car size, controls, such terms as 
these are familiar in the written specifications for 
an elevator. 

Safety, satisfactory service, economy of opera- 
tion, long life, these are associated with the one 
written specifications of an elevator or escalator 
manufactured by Otis. They are the end results 
of the skills perfected by experience and the 
determination to provide the finest vertical trans- 


portation possible. 


OTIS ELEVATOR COMPANY 


Offices in all principal cities 
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"Since installing a Direct Con- 
densate Boiler Return System we 
save 100 tons of coal per month on 
a 500 hp Stirling boiler. We are 
using very little makeup water, 
with a considerable saving on 
water softening chemicals. Best of 
all, the cooking time in cooking 
waste animal material has been 
trimmed 30%.” 

The above report from a meat ren- 
dering plant in Indiana is typical 
of the savings enjoyed by our cus- 
tomers in many different indus- 
tries using process steam. The 
Direct Return System is the sim- 
plified modern way of returning 
condensate direct to the boiler at 
high pressure and _ temperature 
without traps, orifices or steam re- 
heating in the entire circuit. 

This helps insure better circula- 
tion and drier steam in cookers, 
heaters, driers and other heating 
units—reduces boiler loads—steps 
up production 15% or more. 


Let Us Study 
Your Process Steam Needs 
Why not find out what we can save 
in your plant? We will be glad to 
study your needs and show you 
how to get more work out of your 
present cookers and heaters. No 
cost or obligation for this report. 


HEAT RECLAIMER 
CORPORATION. 


— end Manufacterers 


‘s NORTH MICHIGAN avenue 
_ CHICAGO 2, HLINGNS | 
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to heat given quantity of water; 16 pages. 
Atlas Valve Co. 
1 17Feea Water Regulator—Bulletin 8-A; 
description of operation; cycle of op- 
eration; full-page installation drawings; 
instructions for installing regulators; list 
prices and parts lists; 14 pages. Atlas 
Valve Co. 
1 1 @ Temperature Regulators — Bulletin 
6-A; for hot water heaters, storage 
tanks, etc.; what they do; operation; regu- 
lation; descriptions and drawings; list 
prices; applications; dimensioned drawings; 
installations; 20 pages. Atlas Valve Co. 
1 1 9Bratt, Excess Air and CO.—Bulletin 
39-341; discussion of the relation of 
these elements to the installation and serv- 
icing of bituminous and anthracite stokers 
by Arnold Soller; 12 pages. The Hays Corp. 
] 2 Furnace Draft Control—Bulletin 45- 
489; excess air and its effects; remedy; 
description and drawings of control; con- 
struction; how it works; 8 pages. The Hays 
Corp. 
1 2 | Automatic Combustion Control—Bul- 
letin 46-448; relation to steam costs; 
advantages of efficient control; typical ap- 
plication; handling swing from 8000 to 
25,000 lb per hr; 12 pages. The Hays Corp. 
1 2 Centralized Combustion Control — 
‘Bulletin 43-605; applications to va- 
rious types of fuels and burning equip- 
ment; controller, measuring elements, pilot 
device, power unit, etc.; 24 pages. The 
Hays Corp. 
1 2 Combustion Meters—Bulletin 44-550; 
reasons why it is: accurate, depend- 
able, simple, rugged, easy to install, easy 
to maintain, speedy, easy to understand; 
well illustrated by explanatory diagrams; 
16 pages. The Hays Corp. 
1 2 Rate-of-Flow Measurements — Bulle- 
tin 18-R; Rotameters, what they are, 
how they work; advantages; types; selec- 
tion of proper unit; theory; parts list; sur- 
vey sheets; gravity and sight-flow indica- 
tors; engineering data and tables; 34 pages. 
Schutte & Koerting Co. 
7 25 Flow Indicators—Bulletin 18W; what 
they are; three types; applications; 
line drawings; table; 4 pages. Schutte & 
Koerting Co. 
1 26Flow Gage—Bulletin 360; rate of flow 
indicator for water, steam and air; 
features, description, dimensions; speci- 
fication, installation; 2 pages. Builders- 
Providence, Inc. 
1 27 Recording Flow Meter—Bulletin 349; 
what it does, features, chart of rated 
capacity; construction and operation; in- 
stallation drawings, tables of capacity; 
photos; 8 pages. Builders-Providence, Inc. 
1 2§8Fropelier-Type Meter—Bulletin 350A; 
for main-line metering; applications, 
description, installation, materials of con- 
struction; features; table of capacity, ship- 
ping weights; specifications, drawings; 4 
pages. Builders-Providence, Inc. 
1 29Feedwater Textbook — ‘Mechanical 
Feedwater Regulation for Boilers” by 
Prof. E. P. Culver; principles of feedwater 
regulation; mechanical equipment avail- 
able; differential pressure control; feed 
pump control; illustrations, diagrams, 
charts; 36 pages. Northern Equipment Co. 


PACKING 


5 30Packines, Gaskets—Full-page descrip- 
tions of each type of packing, 
plunger rings, pump valves, sheet packing, 
gaskets; installation and maintenance; en- 
gineering data and tables, conversions and 
equivalents; complete indexing; 64 pages, 
board cover. Sea-Ro Packing Co. 
13 ] Packing — Bulletin 237; photos and 
descriptions of use; installation draw- 
ings; standard sizes table; 4 pages. Warren 
Steam Pump Co., Inc. 
13 2Packings—Bulletins P3, P14, P25 and 
P22; descriptions, tables of size and 
size number; tables of service for various 
packings; prices; 18 pages total. Greene, 


Tweed & Co. 
FITTINGS 


1 3 3 Standards for Flanged Fittings, 
Valves, Flanges — Pressure - tempera- 
ture ratings, tables and charts, rating pro- 
cedure, flange materials, safety factors, 
loading, stress formulas; 20 pages. Tube 
Turns, Inc. 
13 4Welding Fittings—Allowable working 
pressures; power, oil, district heating, 
refrigeration, gas and air piping; 14 tables 
and directions for use; 18 pages. Tube 
Turns, Inc. 
135 Welding Fittings—Volumetric capaci- 
ties; 2 pages of formulas for compu- 
tation of capacities; 6 pages of tables; 12 
pages in book. Tube Turns, Inc. ~ 














ELLISON 


STRAIGHT - LINE 
DRAFT GAGE 


New ceramic translucent glass scales 


—straight and everlasting. Standard 15 
watt bulb illuminating 5 pointers. Non- 


parallax pointer, 


scale slots covered 


with blinders. Flat cover glass—replace- 


able in local markets. 


Full flush front, 


¥"" projection. 


diafram displacement at 1" 


Powerful movement—12 cubic inches 
pressure. 


Large area and high travel diafram, 44" 


to %", 


transmitted with a fine stainless 


steel wire through a bronze sleeve—the 
ideal high travel seal for plus pressures. 


Diafram fabric, heavy pure silk both 


ways, coated on upper side, no operat- 
ing rupture to date. 


Catenary curve compensator, giving 


accurate readings over scale of uniform 
spacings, Weight operated, permanent 
zero. 


ELLISON DRAFT 


GAGE COMPANY 


214 West Kinzie Street 
CHICAGO 10, ILLINOIS 














“performs perfectly” 


. writes Chief Engineer C. E. McCormick, of the Warren 
2000 lb. Hydraulic Pump recently installed at the Repub- 
lic Rubber Division, Lee Rubber and Tire Corporation. 


Lee Ruane: 
RAND Ting 
ConPorar, 
10N 


‘2 
April 12, 1948 


Henry w. xe. 

2836 Bucria ger CO 
Cleveland, Ohio” 
Gentlemen; 


Sub, 
wBdecte 2000 Warren Pump 





The ne 
Row f W pump ha 
and no ane ZOmth and pens eee? operating 


if: Perfo 
encountered,“ *Y Of any ina er rectly 
en 
We hay, 
Valve '@ had no 
this wiz) ecKiRe troubles sence, of 
Jong time, inue in this manngee that 
ore 
If you 
Would 12 are in th 
operations 7° to see this poe we 


We h 
have you 91, 0P® in the ne, 
Guplicate eo°,US @ quotation ture to 
operate at 10004 py a . 
ressure, “ 


Yours tru ly, 


REPUBLIC RUBBER DIVIstoy 


Leon 


° <- Ector, 
Chiet Enginees 


WARREN DUPLEX 2000-LB. HYDRAULIC PRESSURE PUMP 


ERFORMANCE, Stamina, Economy, and 

Dependability are qualities to check on 
when you select a hydraulic pressure recipro- 
cating pump. 

Warren Duplex Hydraulic Pressure Pumps 
have all those qualities, time tested ... but 
that is not all. Smooth flow is assured because 
of liberal valve area. They give you long life 
because solid forged steel plunger barrels pro- 


tect against breakage from shock and excessive 
pressure. There are no plug leaks because of 
Warren metal-to-metal joint—no gaskets. 
Adjustment for full capacity for each service 
is possible during operation due to outside 
adjustable valve gear. 


Plungers, valves and valve seats of special 
stainless steel reduce wear and keep mainte- 
nance at aminimum. Write for Bulletin 238. 


Warren Pumps 


CENTRIFUGAL AND RECIPROCATING 


P.7 


WARREN STEAM PUMP COMPANY, INC., WARREN, MASSACHUSETTS 
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ENORMOUS 
APACITY 






Cochrane Multiport Drainers 
have exceptionally high ca- 
pacity at low pressure due to 
the large multiport areas. 
They are particularly effective 
in carrying away heavy mo- 
mentary slugs. 

They are instantly responsive 
due tothe balanced rotary valve 
with only one moving element 
and no stuffing box. 


Write for a copy of 
Publication 2925 


COCHRANE CORPORATION 


3123 N. 17th St., Phila. 32, Pa. 


‘ 





ANE STEAM SPECIALTIES & 


COCH 
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| tures; 
| tables of dimensions; 4 pages. 


1 36 Reference Tables and Data — Bulle- 

tin 4C6; properties of saturated steam; 
velocities for fluid flow’ through pipes; 
saturated steam capacity of pipe; dimen- 
sions of extra-strong pipe; areas of cir- 
cles and gal per ft of cylindrical length; 
engineering computations; 4 pages. Leslie 


Co. 

137 Unions—Complete line of malleable 
iron unions and convenience unions; 

illustrations, descriptions, size and list 

prices; descriptions of materials and work- 

manship; 24 pages. Jefferson Union Co. 


INSULATION 


1 3 Industrial Insulations—Block, blanket 
insulations; pipe covering; low pres- 
sure coverings; insulating cement; felt; 
Koldboard; fill insulation; diatomaceous 
earth products; uses, specifications, appli- 
cations, preparation; charts; photos; list 

prices; 26 pages. Baldwin-Hill Co. 
1 39 insulating Cement—Ease of applica- 
tion; efficiency; ease of maintenance; 


application recommendations; heat loss 
calculations; 4 pages. Baldwin-Hill Co. 
PUMPS 


14Q Reciprocating Pumps — Bulletin 245; 
directions for the installation and 
operation of reciprocating pumps; instruc- 
tions for setting slide valves; full page 
drawings; cushion valves; 22 pages. War- 
ren Steam Pump Co., Inc. 


1 41 Horizontal Duplex Piston Pumps — 
Bulletin 230-1; specifications, steam 
end, liquid end; capacity tables for pres- 
sure service, light pressure service; dimen- 
sions, drawings, tables; 4 pages. Warren 
Steam Pump Co., Inc. 
142Steam Heat Vacuum Pumps—Bulle- 
tin 226-1; specifications, drawings, 
general information, tables of sizes and 
on ag “og 4 pages. Warren Steam Pump 
o., Inc. 


1 43 Centrifugal Pumps—Bulletin 302-30, 
Devised; instructions for installation 

and operation; drawings, tabular material; 

12 pages. Warren Steam Pump Co,, Inc. 


14.48yaraulic Pressure Pumps—Bulletin 
238; specifications, sectional photos, 
important features; full page table of ca- 
pacity, sizes, pipe sizes, pressures; 4 pages. 
Warren Steam Pump Co., Inc. 
145 Horizontal Duplex Plunger Pumps— 
Bulletin 239; tables of sizes, capaci- 
ties; important features, specifications; 4 
pages. Warren Steam Pump Co., Inc. 
146 Controllable Capacity Pumps — Data 
65; description, general design; 
method of operation: automatic control of 
pump delivery; drawings; adaptations, ap- 


plications, power cost tables; standard 
sizes and ratings; 8 pages. The Aldrich 
Pump Co. 


1 47 Hydraulic Pump Handbook—Bulletin 
50; hydraulic information and tables; 
electrical data; capacities of pumps, cyl- 
inders; friction losses; pipe and fitting 
data; ram speeds and flows; discharge of 
nozzles; water required for boilers; ca- 
pacity of shafts; various equivalents; pump 
discharge diagrams; conversion factors; 
steam tables; materials for pumping vari- 
ous liquids; pump plunger loads; etc.; 
products; facilities; 62 pages. The Aldrich 
Pump Co. 
1 48 Screw Pumps — Recommended uses; 
advantages; tables of capacities and 
sizes; charts of test results; dimensioned 
drawings; suctions and discharge, packing 
box sizes, shipping weights tables; speci- 
fications; installation and maintenance; 
theoretical horsepowers; viscosity classifi- 
cations; 18 pages. Sier-Bath Gear Co., Inc. 


149 Centrifugal Pumps — Bulletins 225-1, 
227-1, 236, 228-1, 229-1; specifications, 
composite dimension tables; sectional 
views, rating tables, charts; total 28 pages. 
Warren Steam Pump Co.. Inc. 


AUXILIARIES 


1504 Ejectors — Bulletins M-300 and 
M-301; what they do; types, blueprint 
type drawings, tables of sizes, manufac- 
turing facilties and equipment; total 16 
pages. The Lummus Co. 


1 51 Coal Weighing Scales — Description; 
outstanding features, specifications, 
line drawings, photos; 4 pages. Beaumont 
Birch Co. 
15 2Rack and Pinion Gates for Coal and 
Ashes—Ball-bearing, dust-tight fea- 
photos, specifications, drawings, 
Beaumont 
Birch Co. 
15 3 Steam Specialties—Collection of fold- 
ers; steam trap, air trap, reducing 
valves, classes E, B and H pump governors, 
automatic boiler feedwater controller; 
parts and unit list prices; descriptions; 





UNIFORM 
ACCURACY 


250°F 


PRINCO 


HIGH TEMPERATURE 
MERCURIAL THEMOMETERS 


Here is the line of mercurial ther- 
mometers that maintain constant, uni- 
form accuracy over the broad range 
from 30° to 1250°. 

The Princo High Temperature Ther- 
mometer combines four outstanding 
developments in design and construc- 
tion for accurate high temperature 
measurement: 


/ 


aA 





Princo h has prod a unique, 
pressure-filling process that insures the 
stability of the mercury column at ex- 
treme temperatures. 


The special glass tubing used by Pre- 
cision has heat resistance 300° above 
that of ordinary high t ature tub- 
ing, and provides the tensile strength 
necessary to withstand the required in- 
ternal gas pressures. 


Princo’s triple distillation process as- 
sures the absolute purity, with resulting 
accuracy, of the mercury in the column. 


Princo designers have eliminated exces- 
sive build-up of internal pressure by 
means of an expansion chamber above 
the mercury column. 


IN USE TODAY 


on Diese] Engine Exhausts . . . for 
Stack Temperatures . . . on Molten 
Metal Baths. . . . In power plants on 
superheated steam lines and similar 
applications. . . . In the Chemical and 
Process Industries in place of low tem- 
perature electrical pyrometers . . . on 
Industrial Furnaces for salt bath heat 
treating. 

Princo High Temperature Ther- 
mometers offer accurate measurement 
at low cost, elimination of electrical 
connections, and simple, maintenance- 
free operation. Write today for com- 
plete data and prices. 
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PRECISION INSTRUMENTS 





1424 Brandywine Street, Philadelphia 30, Po. 
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This L-B Conveyor Can Take 
350 Tons of Coal “Upstairs” per Hour 


oe 
a 
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—_e accu’ 





The 365-ft. inclined belt conveyor which elevates the coal 
from the breaker-cleaneg at trackside to gallery over silos. 





This 100, 000-Kw generating station uses a ‘Link-Belt conveyor 
system with a present capacity 7 T.P.H.; ultimate 700 T.P.H. 


Unloading track, transfer house, breaker 
house and conveyor galleries B, C, D and F. 


10,401 


LINK-BELT COMPANY 


_ Chicago 9, Indianapolis 6, Philadelphia 40, Atlanta, 


Dallas 1, Minneapolis 5, San Francisco 24, Los Angeles 
33, Seattle 4, Toronto 8. Offices in Principal Cities. 





Py stey o BELT 
VEYOR “D” 


BREAKER HOUSE 





Series of 7 Belts 
Handles Coal for Large 
Generating Stations 


To move 350 tons per hour of run-of- 
mine bituminous coal through the va- 
rious steps from railroad cars to the 
huge silos which feed this 100,000-Kw 
generating station is a real job! The 
L-B Belt Conveyor system as installed, 
supplies that quantity with a belt speed 
of 300 F.P.M. It can be operated up to 
600 F.P.M. if ever necessary. 


A. A 22-ft. cross conveyor belt takes coal 
from track hopper to 166-ft. inclined belt B. 


B. This belt conveyor (see lower view) 
catries coal over a continuous weighing 
scale, discharging over a magnetic head 
pulley (which collects tramp iron), deliv- 
ering either to belt C or D. 


C. A 65-ft. stocking-out conveyor belt at 
right angles to centerline of B leads to re- 
serve ground storage pile. 


D. This 178-ft. inclined belt conveyor dis- 
charges into a breaker which reduces coal 
to proper size and takes out non-magnetic 
objects. 


E. A short, inclined belt receives coal from 
breaker-cleaner and delivers it to the in- 
clined belt conveyor F shown in top view. 


F. This 365-ft. link in the system takes 
the coal to a conveyor gallery over the six 
250-ton silos. A side view of conveyor F 
appears in center picture. 


H. A shuttle belt conveyor mounted on 
movable steel frame, may be motor pro- 
pelled over all six silos. Coal from belt F 
is thus delivered to silos, from which it goes 
to pulverizer and thence to furnace. 


Whatever type of conveyor is indicated 
for your situation, Link-Belt engineers 
can give you a practical, economical 
solution. 


BELT CONVEYOR EQUIPMENT 


IDLERS -TRIPPERS + BELTS « PULLEYS « BEARINGS + DRIVES 
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A thorough, 
practical approach 
to the subject 


THERMODYNAMICS 


By 
C. A. Hawkins 





Professor of 
Thermodynamics, 


Purdue University 





Mechanical engineers will find 
this up-to-date, well-balanced 
book extremely helpful as a re- 
fresher. It covers the subject 
thoroughly, discussing real gas 
laws, and giving extensive treat- 
ment to gas mixtures and gas- 
and-vapor mixtures. Available 
and unavailable energy and en- 
tropy are treated at consider- 
able length. Temperature en- 
tropy diagrams, used through- 
out the book, show the available 
and unavailable energy quan- 
tities. 

Contents include: List of Symbols; Fun- 
damental Concepts; The First Law of 
Thermodynamics; Changes of State; The 
Ideal of Perfect Gas; Equations of State 
for Real Gases; Specific Heat of Gases; 
The Use of Tables for Computing the 
Properties of Vapors; Frictionless Non- 
Flow Ideal Gas and Vapor Changes; The 
Carnot Cycle and the Second Law of 
Thermodynamics; Available and Unavail- 
able Energy and Entropy; Entropy Changes 
for Ideal Gases and Vapors; Mixtures of 
Ideal Gases and Vapors; Combustion; The 
Flow of Gases and Vapors through Noz- 
zles and Orifices; Ideal Cycles of Internal 
Combustion Engines; Air Compressors and 
Air Engines; The Gas-Turbine and Jet 
Propulsion; Vapor Cycles; Mechanical Re- 
frigeration; General Thermodynamic Equa- 
tions; Introduction to Heat Transfer. 


1946, 436 Pages........ $4.50 


ON APPROVAL COUPON 
JOHN WILEY & SONS, INC. 
440 Fourth Ave., New York 16, N. Y. 


Please send me a copy of Hawkins’ THER- 
MODYNAMICS on ten days’ approval. If 
I desire to keep the book, I will remit 
$4.50, plus postage; otherwise I will return 
the book postpaid. PPE-10-46 


Name 
Address 
City 
Employed By 2. oss ccdvekssacuaeice 


(Approval offer not valid outside U. S. and 
Canada) 

















illustrations; tables of capacities. The C. 
E. Squires Co. 
1 — Oe book; No. N-15; 
gives reasons for and principles of 
deaeration; cold water deaeration; tabular, 
drawing and chart material presented; well 
illustrated; 20 pages. Elliott Company. 
15 Power Plant, Industrial Process 
Equipment—Steam turbines, turbine 
generators, mechanical drive turbines; mo- 
tors and generators; feed-water heaters 
and deaerators; condensers and auxiliaries; 
steam jet ejectors; centrifugal blowers; 
turbochargers for diesels; accessories and 
tube cleaners; completely illustrated; 20 
pages. Elliott Company. 
156 How to Choose a Steam Trap—Trap 
selection, trap rating, trap capacity 
factors, individual trapping, determining 
lift; traps for unit heaters, pipe coils, fan 
system heating surfaces, steam jacketed 
kettles, autoclaves, laundry equipment, 
paper makers, etc.; installation, operation, 
maintenance instructions; specifications 
and capacities; corrosive service; 42 pages. 
The V. D. Anderson Co. 


MISCELLANEOUS 


157 Compressed Air Cleaner — Automatic 
separators for removing oil, dirt and 
water from compressed air lines; principles 
and operation; selection and installation; 
dimension tables; tables of engineering 
data; where it can be used; installation 
drawings; typical installations; 16 pages. 
The Leavitt Machine Co. 
158 alive Reseating Equipment—Descrip- 
tions and photos; sizes and capaci- 
ties; features; four pages. The Leavitt 
Machine Co. 
159'2 Chucks — Features; sizes, ca- 
pacities, price table; dimensions. The 
Leavitt Machine Co. 
160 Whistles and Signals—Bulletin 421; 
for industrial, marine, railroad serv- 
ice; selection; construction; advantages; 
operation; ordering and specifying; 8 pages. 
Leslie Co. 
161 Flexible Metal Hose—Bulletin H-201- 
935; book gives general information, 
pitch, available alloys, armoring, tables of 
weight, pitch, pressures, diameters, etc.; 
descriptions of typical uses; drawings, de- 
scriptions of fittings; assembly instruc- 
tions, specifying information; drawings and 
photos; 24 pages. Eclipse-Pioneer, Div. of 
Bendix Aviation Corp. 
162 Fluid Handling Equipment—Catalog 
45; for industrial, power plant, proc- 
ess industries; descriptions, tables on 
strainers, valve control boxes, check valves, 
safety vents, foot valves, backwater sewer 
valves, interceptors, intercepting drains and 
traps, solids interceptors, lint interceptors, 
floor and area drains, etc.; completely illus- 
trated; 12 pages. J. A. Zurn Mfg. Co. 
163 Metal Forging—Reference Data Book; 
types and characteristics of forgings; 
design; process operations; metallurgy; 
metal defects; machining; inspection; ap- 
plications; tables and illustrations; 40 
pages. The Steel Improvement & Forge Co. 


BOOK REVIEWS 


(Continued from Page 162) 


An Introduction to Electronics, by 
Ralph G. Hudson, First Edition, 97 
pages, size 53% by 8% inches, cloth, 
published by the Macmillan Company, 
60 Fifth Avenue, New York, N. Y., 
1945. Price $3.00. 

This book explains the science of 
electronics and its modern application 
in terms that will be understandable 
and useful to those with only an ele- 
mentary knowledge of mathematics 
and physics. It gives the reader a 
clear. and scientifically exact knowl- 
edge of the modern theory of the con- 
stitution of matter and the nature of 
an electric current in a gas, a liquid, 
a solid and in a vacuum. It describes 
and illustrates all of the major uses 
of electronic tubes and phototubes, the 
construction of electronic devices and 
their working principles. 

The book begins with a non-mathe- 
matical explanation of the basic laws 
and phenomena of electronics, the 
structure of matter as it is now known 





JEFFERSON 
Specialty UNIONS 


Sianiieabe: 

with the 

RECESSED 
BRASS 
‘SEAT 





Make Better Piping §*** 


Installations Possible 


Jefferson Union Tees with a union on 
the run are available with pipe ends 
threaded either All-Female or Male 
and Female. Used wherever a union is 
desired near a tee, they assure im- 
provement in piping installations. 

All Jefferson Specialty Unions feature 
the Jefferson Recessed Brass Seat, 
which, located in a recess away from 
the runway of the fitting, cannot be 
dislodged regardless of how far pipe 
ends are screwed into the fitting. 


Write for latest catalog or 
see your nearest distributor. 


JEFFERSON UNION CO. 


601 W. 26th St., New York I, N. Y. 


Factories at LEXINGTON 72, MASS., 
LOCKPORT, N. Y. 





















IMO pumps provide 
the steady, pulsation- 
free delivery conducive 
to a steady flame and 
efficient combustion. 


The IMO is a posi- 
tive displacement rotary 
pump of unique design 
having no pistons, 
valves, sliding vanes, or 
intermeshing gears to 
cause intermittent 
delivery. 

For further information’ 


send for bulletin 1-137-G 


a 


IMO PUMP DIVISION 


of the . 
rAW TURBINE OO) 


TRENTON 2, NEW JERSEY 


TM O 


Ot LAVAL S 
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A Wartime Development of InGiteOm an Ca aria 


The BADGER-KLEINSCHMIDT 


VAPOR COMPRESSION 


WATER STILL 


p POSSIBLE INDUSTRIAL 
|  §6APPLICATIONS INCLUDE USE TO 
PURIFY HIGH PRESSURE BOILER 


288. 688s 1B, 

EL 

10d UNNE 3884 
> GNNR TREE fhaa rH 

LL es osag aan ass, | 

; wees FEED WATER 





Aweriom commanders of troops assaulting 
the Pacific islands never had to worry about water 
for their men. 

Always at hand was an unlimited reservoir... 
the sea. 

The link between the salty Pacific and pure 
drinking water was a distillation unit so efficient 
that a gallon of fresh water was obtained from the 
same heat input needed to bring a quart of water to 
the boil on a kitchen stove. 

The unit was... the Badger-Kleinschmidt Vapor 
Compression Water Still, developed by Dr. R. V. 
Kleinschmidt of Arthur D. Little, Inc. and manu- 
factured by E. B. Badger & Sons Co., Boston, Mass. 

A major problem in designing the unit was the 
selection of materials. Combat use permitted a min- 
imum of maintenance. 

To counter the abrasive and corrosive conditions, 
nickel alloys were used throughout. For example, 
all sheet metal parts were made of a copper-nickel 
alloy. All nuts, bolts, studs, tie-rods, piping and 
other fittings were Monel. 

With nickel alloys on the job it was no wonder 
that reports came back from the Pacific telling of 
Badger - Kleinschmidt stills operating smoothly 
even after their steel framework and housing had 
almost been completely eaten away. 

That’s why E. B. Badger & Sons Co. plans to con- 
tinue using Monel in industrial vapor compression 
stills, 

You always build-in EXTRA performance when 


you use nickel alloys for equipment to handle 
steam or water. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


NICKEL PANcaN ALLOYS MONEL* + “K” MONEL* + “R” MONEL* - 


FRADE MARK 








ae COMPRESSOR 


STEAM TRAP 


ELECTRIC HEATER 
VERFLOW 
0 . 


80°F 
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60°F 


me 


A 
HEAT EXCHANGER 


OPERATING PRINCIPLE 
THE VAPOR COMPRESSION STILL’S conservation of heat is a close ap- 


proach to perpetual motion. Feed water intake is through a heat exchanger. 
Sandwiched between concentric pipes carrying hot condensate and brine 
overflow, the feed water is raised to 207° F. Passing to the steam chest, it 
circulates through tubes surrounded by compressed steam at 222° F. This 
boils the water. The generated steam then goes to the compressor where it 
in turn is boosted to 222° F. Passing into the steam chest, it gives up most 
of its latent heat and boils new feed water. Then it passes through the heat 
exchanger and emerges as potable distillate. 

In diesel-powered units, the exhaust supplies all the heat. In electric 
units, a separate electric heater is used. Thermal efficiency is 15 times that 
of ordinary single-phase stills, 


TWO PUMPS are used on every B-K still. Many 
units are equipped with Warren SED vertical 
pumps. The SED, manufactured by Warren STEAM 
Pump Co., Warren, Mass., has a 1%,” Monel 
shaft and a “K” Monel shaft sleeve. 








A PORTABLE B-K STILL used by the Army, Marines and Seabees. 
Fixed installations were aboard submarines and other Navy craft. 
E. B. Bapcer & Sons Co. is ready to make stills up to capacities of 
100,000 gallons per day. With these large-scale models available to 
economically distill high-pressure boiler feed water, boiler corrosion 
may well be licked. 


NICKEL + “‘L” NICKEL* + “2Z’’ NICKEL* 
*Reg. U. S. Pat. Off. 


“KR” MONEL* + “S” MONEL* + INCONEL* - 
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MURRAY 
TURBINE GENERATORS 


500 KW—PACKAGE TYPE 


The unit shown above was designed to deliver 500 
KW 50 cycle alternating current on steam at 285# 
gauge, 700 degrees F., and exhausting condensing to 
27 inches vacuum. Thirty identical units were fur- 
nished. 

Equipment included trip and throttle valve, oil relay 
governor controlling single throttling inlet valve with 
hand valve control for partial load operation, all 
service connections above floor line except gen- 
erator leads, drain piping brought to one point, and 
structural steel baseplate. The baseplate is suffi- 
ciently rigid so that the unit can be handled in one 
piece, and installed on the simplest of foundations. 


While “Package Type” units are furnished for export 
for installation in remote areas not previously sup- 
plied with power, similar designs can be made for 
industrial plants for main or standby power supply. 


MURRAY also produces: 
Mechanical drive turbines, horizontal and vertical 
Reduction Gears Steam Boilers 


MURRAY IRON WORKS COMPANY 


BURLINGTON, IOWA 


BUILDERS OF STEAM POWER EQUIPMENT FOR THREE QUARTERS OF A CENTURY 





TEMPLETON RETURN STEAM TRAPS 


for Pumping, Boiler Feeding, Draining, Heating and Vacuum Lines 

Pumps Water at any temperature or 

pressure. 
Open float cannot burst or waterlog. 
Valves and Seat Bronze or Stainless 

Steel 
Sizes 1 in. to 4 in. inlet and outlet. 
Capacity 2500 lbs. to 60,000 lbs. waiter § 

discharge per hr. 

Ask for catalogue and prices 


TEMPLETON BROS., INC. 








699 Main St. Walpole, Mass. 








and the principles of the conduction 
of electricity. The manner in which 
these theories have been evolved and 
have been checked by experimenta- 
tion is also briefly reviewed. These 
chapters are simply written but not 
elementary. They give an accurate 
idea of the meaning of such terms 
as isotopes, quanta of energy, ioniza- 
tion, positron and mesotron, the funda- 
mental electric units of measurement 
and their relationship. On the whole 
this is one of the best simple books 
on electronics that we have seen. 

Ralph G. Hudson, the author, is Pro- 

fessor of Electrical Engineering and 
Chairman of the courses in general 
science and general engineering at the 
Massachusetts Institute of Technol- 
ogy. 
Conductors and Wiring Layouts, by 
E. S. Lincoln, First Edition, 342 pages, 
5% by 8% inches, illustrated, cloth, 
published by Duell, Sloan and Pearce, 
270 Madison Avenue, New York, N. Y., 
1945. Price $3.00. 

This book describes in detail the 
construction and operation of every 
type of conductor and conductor in- 
sulation. It also provides instructions 
for wiring motors, welders, capacitors, 
switchboards, lighting and communi- 
cation systems, as well as appliances 
and layouts for services, feeders, and 


“branch circuits. Hand splicing for 


small conductors and mechanical pres- 
sure connectors for all conductors are 
covered by the text which is supple- 
mented by helpful diagrams and 
photographs. 

The book includes many tables 
analyzing the current-carrying capac- 
ities of conductors under all operat- 
ing conditions and special graphic 
tables which simplify the problems of 
motor wiring. 


Electric Circuits and Machines, by 
Eugene C. Lister; First Edition; 358 
pages, 5% by 8% inches; illustrated; 
cloth; published by the McGraw-Hill 
Book Co., Inc., 330 W. 42nd Street, 
New York, N. Y.; 1945. Price $3.50. 

This book constitutes an introduc- 
tion to practical electricity. Electric 
circuits and machinery are made 
easily understandable to the readers 
of this book, for the emphasis has 
been placed on the physical action 
that occurs rather than on a detailed 
analysis of the theory involved. In a 
simple, concise manner the author 
presents the overall picture of the 
electrical field, including the funda- 
mentals of both direct and alternating 
currents, circuits and machines with 
which a technical man must be fa- 
miliar. 

The treatment is as non-mathemat- 
ical as practicable, and the mathe- 
matics are limited largely to simple 
algebra. Many numerical examples 
are worked out in detail and a list 
of problems is included in those chap- 
ters where the solution of problems 
will illustrate the application of the 
pririciples involved. 

The review questions at the end of 
each chapter may be used for class 
discussion or a study aid by the stu- 
dent for evaluating his grasp of the 
subject matter. 

The author was formerly Super- 
visor of Electrical Theory Instruc- 
tion, Specialized Training Program 
in Iowa State College, 1942-44. He 
is now with the Stanley Engineering 
Company. 
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Mechanical. Draft Fans have 

been designed and built by 
American Blower since 1881. Con- 
stant research in our laboratories 
insures increased overall power 
plant efficiency and long life of 
equipment. 





You, too, can handle 
/ 3 ata time! 


2 Precipitators for fly ash and 

cinders were developed by Amer- 
can Blower from long association 
with power plant equipment and its 
operation. The design of our precipi- 
tators is simple and effective—no 
moving parts, occupy the minimum 
of space. 





We'll be pleased to help you. 





Phone or write the nearest American 
Blower Branch Office for a presenta- 
tion of our services to power plants. 








Mechanical Draft Fans, Fly Ash Pre- 
cipitators, Variable Speed Control— 
3 essential items you can get from 
one source of supply — American 
Blower. You save time and effort, 
gain undivided responsibility, and 
get technical information, from an 
experienced representative who is 
qualified in all three fields. 


Gyrol Fluid Drive was first intro- 

duced to industry by American 
Blower in a power plant installation 
over 13 years ago. Here is the answer 
to stepless variable’ speed control for 
both mechanical draft and boiler feed 
pump drives— improved overall power 
plant efficiency, too. 


Giy al 5 fiom ABC 
AMERICAN BLOWER 


AMERICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
Division of American Rapiator & Standard Sanitary corroration 


October, 1946—POWER PLANT ENGINEERING—Chicago, III. 











—_>> 





WITH 





You Can Afford 
Individual Trapping 











Featuring easy installation (usually without need of sup- 
ports) and low cost, Nicholson expansion steam traps make 
it practical to trap all individual units—and thus speed heat 
transfer and production. For details, Catalog 444. 


10 ADVANTAGES OF THESE LOW-COST STEAM TRAPS 


1. Adjustable for any pressure to 2: 


250 Ibs. without changing valve 
or seat. 

2. Valve is adjustable for regu- 
lating temperature of conden- 
sate. 

3. Entirely automatic action. 

4. Quiet, continuous discharge. 1 


So OCs) 


Discharge air as efficiently as 
water. 


6. Wide open when cold. 
. No air binding; no freeze-ups. 


. Valve and seat of stainless steel. 


. In various overall lengths, 18” 


to 40”, to suit space. 
. Two types: thermostatic; con- 
tinuous flow. 


160 OREGON ST. 


W. H. NICHOLSON & CO. witkes‘sannr, Pa. 











pneumatic ash handling system. 
Write today for bulletin just 
off press. 


You may be spending twice as much __ 
for ash removal as you need. Why not 
get full details on the money- and labor- 





ASH RECENTER 
& SEPARATOR 


saving Beaumont Birch “Vac -Veyor” AIR WASHER 
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BEAUMONT 


1503 RACE STREET 


DESIGNERS » MANUFACTURERS + ERECTORS OF COAL AND ASH HANDLING SYSTEMS 








BIRCH COMPANY 


PHILADELPHIA 2, PA. 
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Repair Shop Diagrams and Connect- 
ing Tables for Lap-Wound Induction 
Motors, by Daniel H. Brayner andg 
A. C. Roe, Second Edition, 387 pages, 
illustrated, size 6 by 9 inches, cloth, 
published by the McGraw-Hill Book 
Co., 330 West 42nd Street, New York, 
N. Y., 1946. Price $3.50. 

This book is a practical step by 
step guide for repairmen and arma- 
ture winders on the laying out of coils 
for induction motor windings, and 
connecting the ends of the groups of 
these coils in proper sequence of phase 
and pole groups for different types of 
windings used in motors of from 
2 to 24 poles, two- and three-phase, 
The information presented can also be 
used when reconnecting the coil 
groups, to satisfy changes in voltage, 
changes for operation on circuits of 
different number of phases, different 
frequencies or changes in speed of a 
motor. Each diagram in the book 
is a practical shop drawing, marked 
with proper connections for the ends 
of all phase groups of coils so that 
they can be actually followed by the 
winder when making the connection. 

The first edition of this book was 
published nearly 20 years ago. While 
the material in the first edition was 
still good, many changes and advances 
in the design and construction of in- 
duction motors during recent years 
made it advisable to revise the pre- 
vious work. All the old data which 
was still fundamentally sound, has 
been retained but new material has 
been added to broaden the scope of 
the book. 


Marine Engineers’ Handbook, by J. 
M. Labberton and Lionel S. Marks; 
copyright 1945, first edition; 5 by 7 
inches, 1951 pages, illustrated, cloth 
cover; McGraw-Hill Book Co., Inc., 
330 West 42nd Street, New York 18, 
N. Y. Price $7.50. 

This book constitutes a new edition 
of Sterling’s Marine Engineers’ Hand- 
book, once the “Bible” of the marine 
engineering profession, now brought 
up to date and made almost a com- 
pletely new book under the editorship 
of Professor J. M. Labberton, Profes- 
sor of Marine Engineering, New York 
University, with the general engineer- 
ing fundamentals reproduced from 
Marks’ Mechanical Engineers’ Hand- 
book with the co-operation of Lionel 
S. Marks. It begins, like Marks Hand- 
book, with the same authoritative sec- 
tions on mathematics, weights and 
measures, mechanics, friction, hydrau- 
lics, dimensional analysis, properties 
of materials, mechanics of materials, 
pipe and pipe fittings and so on. 

However, when the reader reaches 
Section 8 on Power Generation, Boil- 
ers, Steam Engines and Steam Tur- 
bines and Internal Combustion En- 
gines, he finds here the emphasis on 
details of equipment and methods of 
marine practice very well brought 
out. Following this, there are chap- 
ters on strictly marine practice such 
as those on Hulls, Propellers, Deck 
Machinery and Electric Drive. 

In the concluding chapters on Heat- 
ing and Ventilating, Pumps and Com- 
pressors, Fans, etc., there is much 
material of special interest to the 
marine engineer, such as discussion 
of refrigerating tonnage on_ board 
ship and special lubrication problems. 
The final chapter gives details on 
testing and trials. 
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One unit solved three 
worries at this plant... 


Raw water at this southern refinery is the troublesome type. Not 
properly treated, it could cause hard, glassy scale, sludge and 
foaming. Reasons for this not-too-happy outlook are silica, hard- 
ness and high alkalinity. So in installing treating equipment, guess- 
work wouldn’t do. These were questions for considered answers 
... from INFILCO engineers. 


In this case, as in many others, proper treatment centered 
around effective reactions with selected chemicals in the sedimen- 
tation tank.. Dissolved silica, hardness and alkalinity had to be 
reduced to harmless amounts. These objectives were established 
by careful analysis of the raw water, and here are the results. 


Thorough mixing of heated raw water and chemicals begins in 
the mixing compartment of the INFILCO Sedimentation Tank. 
From this turbulent zone, the water flows in a quiet spiral that 
allows time for complete chemical reaction. Reaching the bottom 
of the tank, it flows upward, fully treated, to the settled water 
take-off. That sequence continues its day-in, day-out job of re- 
moving the trouble-causing elements from the water at this plant. 
It’s one of the examples of reliable analysis and dependable per- 
formance that characterizes Hot-Flow installations the country- 
over. INFILCO INC., 325 West 25th Place, Chicago 16, Illinois. 


mentation produces 


oalet feed water 











It’s the internal design that produces better chem- 
ical mixing, better solids separation and better 
sedimentation in the Hot-Flow Tank. 


Unique in construction, the interior is divided 
into three sections. An upper section is the mixing 
zone, This is divided, by a stilling plate, from an 
outer annular compartment, which is equal in 
volume with a central cylindrical uptake. 


Thorough mixing of chemicals and thorough 
sedimentation in this tank always insure an ade- 
quate volume of properly treated feed water 
ahead of the filters. 
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CHECK 


WEIGH all coal 


accurately on Richardson 


automatic coal scales 


Richardson Coal Scales in- 
stalled for direct feeding to pul- 
verizers. Scales weigh auto- 
matically, giving visual check 
to accuracy on every weigh. 


BOILER EFFICIENCIES 
WITH CONTINUOUS RECORDS 








CLASSIFIED ADVERTISING 


HELP WANTED 








MECHANICAL ENGINEER—with B.S.M.E. de- 
gree needed’ by large growing midwest power 
company. High temperature and high pressure 
steam utility plant design experience necessury, 
Must be able to prepare cost estimates for ex. 
tensions to and modifications of steam plant 
and mechanical equipment; supervise junior en- 
gineers and collaborate in preparation of final 
plans. To be substantially responsible for steam 
plant design. This is a permanent addition to 
force with company having total steam gener- 
ating capacity in excess of 600,000 kw. Re- 
tirement plan and insurance plan are some of 
benefits available. Man in age range of 35 to 
50 years preferred. Apply Box 1521, Power 
Plant Engineering, 53 W. Jackson Blvd., Chi- 
cago 4, Ill. 








SALESMEN and AGENCIES 


Economy in boiler operation demands continuous, positive checks based 
on amount of coal used per boiler in relation to k.w.h. produced. 


Richardson Automatic Coal Scales keep a constant check on weight of 
coal consumed by individual boilers; indicate uniformity of load carried 
by multiple pulverizers serving a single boiler. Instant readings can be 
taken any time on any unit, thus maintaining a continuous boiler test. 
Reports from leading plants show big economies with the Richardson 
Coal Weighing and Feeding System. 


Don’t guess at boiler efficiency. Check it right ... by weight. Write for 
Bulletin No. 1143. 


Re ROS ON iit carn-tonin-cncioectmmmoan- wim 


NEW YORK * OMAHA ° PHILADELPHIA * SAN FRANCISCO * DETROIT * PITTSBURGH * MONTREAL * TORONTO 





DRAFTSMEN 


DESIGNERS AND CHECKERS 
with experience on 
Structural Steel and Concrete 
Process Piping 
Pressure Vessels 


The Boston office of E. B. 
Badger and Sons Co., inter- 
nationally famous chemical 
engineering organization, of- 
fers qualified men well-paying 
positions. This is a fine oppor- 
tunity for men who would en- 
joy working in congenial sur- 
roundings and with pleasant 
cooperative associates. A per- 
sonal interview can be ar- 
ranged in your city. This is not 
a temporary position. Write, 
giving full details of back- 
ground and experience, salary 
wanted, etc., to 


Mr. William M. Rose, Personnel Director 
E. B. Badger and Sons Co. 
75 Pitts Street, Boston, Mass. 


AMERICAN CHIMNEY CORP. 


143 Fourth Ave., New .York 3, N. Y. 
BRANCHES: 

BOSTON e@ PHILADELPHIA e CLEVELAND 

DETROIT e PITTSBURGH e CHARLOTTE 


=~ 








DIVISIONAL 
SALES MANAGER 


Desired by nationally known manu- 
facturer of electrical and mechanical 
control equipment for industrial appli- 
cations. Technical sales background 
required. Salary plus commission. In 
reply give full details. 


BOX 1512 
POWER PLANT ENGINEERING 


53 W. Jackson Blvd. 
Chicago 4, Illinois 








MANUFACTURERS’ 
AGENTS 


Wanted in Atlanta, Buffalo, Chicago, 
Cincinnati, Pittsburgh and Minneapolis 
by an old-established manufacturer of 
pulverized fuel burning equipment. 
Generous commissions. Only well-estab- 
lished and_ self-supporting agencies 
need apply. Those having other, but 
non-competitive power plant accounts 


preferred. 
Box 1522 


POWER PLANT ENGINEERING 
53 W. Jackson Blvd. 
Chicago 4, Ill. 














BUY 
United States 


Savings Bonds 


And Keep Those 
You Have 
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These Savings in Power Costs / 


fz Shay; ER 


ach 


; “WMeod Y 
were Guaranteed with Gen “Sing / 


Our Own Money 


METAL PRODUCTS MANUFACTURER 


$18,990.00 Contract Price $ 1,000.00 Cash Payment 
17,990.00 Deferred Payment 17,000.00 Annual Earnings 





TEXTILE MANUFACTURER 


$90,052.00 Contract Price $ 1.00 Cash Payment 
90,051.00 Deferred Payment 31,000.00 Annual Earnings 





HOSPITAL 


$63,000.00 Contract Price $ 1.00 Cash Payment 
62,999.00 Deferred Payment 22,700.00 Annual Earnings 


“FOOD PRODUCTS MANUFACTURER 


$31,207.00 Contract Price 
19,500.00 Deferred Payment 





$11,707.00 Cash Payment 
15,300.00 Annual Earnings 


STEEL FOUNDRY 


$14,150.00 Contract Price $ 1.00 Cash Payment 
14,149.00 Deferred Payment 10,500.00 Annual Earnings 





PAINT MANUFACTURER 


$22,140.00 Contract Price $ 40.00 Cash Payment 
22,100.00 Deferred Payment 16,100.00 Annual Earnings 





WOOLEN MILL 


$43,053.00 Contract Price 
39,000.00 Deferred Payment 


$ 4,053.00 Cash Payment 
13,930.00 Annual Earnings 


STOVE MANUFACTURER 


$15,000.00 Contract Price $ 1.00 Cash Payment 
14,999.00 Deferred Payment 5,400.00 Annual Earnings 
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@ 600 kw. Multi- Cylinder Vertical 
“Universal Unaflow” Steam Engine 


= cases are astonishing but factual, 
and we have many more equally remark- 
able. Note that in each case the Deferred 
Payment was retired out of savings ina specified 
maximum time—always less than three years— 
savings which we guaranteed in a rigid Guar- 
anteed Saving Contract, backed by our own 
money. And such savings continue for many 
years after the engine is paid for. 

Practically every type of industry and in- 
stitution is represented in the list of more 
than 2000 customers, who have found it more 
economical to generate their own electric 
power with Skinner “Universal Unaflow” 
Steam Engines. Write for List of Users and 
descriptive literature. 


For Over 75 Years, Doing One Thing Well—Building Steam Engines 


SKINNER ENGINE COMPANY, 
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Lausy EMERGENCY 
“ REPAIR 


AVERTED STEAM STOPPAGE 



























In a Kansas power plant an anchor /, 
block slipped and caused a steam line @ 
to tear itself out of 8-in. flanges. Read 
how the plant superintendent averted 
a serious service interruption. 


On removing the broken flanges, he found that 
the pipe couldn't be gotten back into flanges again. 
So he enclosed the open ends in a sleeve of slightly 
larger cast iron pipe and packed oakum tighily 
around the gap. Then the entire sleeve was tamped 
full of Smooth-On No. 1 Iron Repair Cement. 


The Smooth-On hardened soon enough to allow 
steam to be turned on again that same day. And with 
this simple repair, service was maintained constantly 
until permanent replacement was possible. 


You'll find Smooth-On No. 1 handy not only for 
emergencies like this, but for many routine mainten- 
ance repairs. Use it to stop leaks, seal cracks, tighten 
loose parts and fixtures, dependably and economi- 
cally. Order Smooth-On No. 1 from your supply 
house in 1-, 5-, 25- or 100-lb. sizes. If your supplier 
hasn't it, contact us direct. 



















Ie Ke E E REPAIR HANDBOOK 


Clear, tested directions for many practical short-cut re- 
pairs to plant equipment. 40 pages. 170 diagrams. Handy 
pocket size—and should be in the pocket of every engineer 
and mechanic. Yours for just sending the coupon. 









Smooth-On Mfg., Dept. 31 











Please send me a Smooth-On Handbook 
















Se De AnMn eS AMM Met Hy eM OR OE eT ee 







570 Communipaw Avenue, Jersey City 4, N.J. 
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Ark., Fort Smith—Dixie Cup Co., 421 North Western 
Ave., Chicago, Ill., paper cups, plates, etc., plans installa- 
tion of electric power equipment on U.S. Hy. 71, near city 
limits, Fort Smith, comprising a large one-story building 
for general production, and several auxiliary structures. 
Entire project estimated to cost about $500,000. Erection 
has been approved by CPA, Federal agency, and work will 
begin soon. 

Calif., Richmond—American Radiator & Standard Sani- 
tary Corp., Critchett and Essex Sts., plans installation of 
electric power equipment in new two- and three-story addi- 
tion to local sanitary ware plants, totaling about 200,000 
sq. ft. floor space. Entire project will cost about $2,500,000. 
Proposed to begin work soon. Prack & Prack, 130 Federal 
St., Pittsburgh, Pa., are architects and engineers. Main of- 
fices of company are in Bessemer Bldg., Pittsburgh. 

Ga., Thomasville—Water and Light Department plans ex- 
pansion and improvements in municipal steam-electric 
power plant, including installation of additional equipment. 
Work will be carried out in conjunction with extensions in 
waterworks station, entire project reported to cost close to 
$200,000. 

Ind., Edwardsport—Public Service Co. of Indiana, Indian- 
apolis, Ind., plans expansion in steam-electric generating 
station at Edwardsport, including installation of new 37,500 
kw turbine-generator unit, high-pressure boiler and auxili- 
ary equipment. Switchyard will be enlarged and extensions 
made in transmission lines. Cost reported about $5,000,000. 
Proposed to carry out project in near future. Sargent & 
Lundy, 140 South Dearborn St., Chicago, Ill., are consulting 
engineers. 

Ind., Fort Wayne—Indiana Service Corp., Spy Run Ave., 
has authorized new power substation on local site, With 
transformers, switchgear and accessories for capacity of 
45,000-kva. Also will make extensions in transmission lines 
in different parts of city and nearby areas. Entire project 
is estimated to cost approximately $1,000,000. Work sched- 
uled to begin soon. : 

lowa, Ottumwa—lIowa Southern Utilities Co., Centerville, 
Iowa, plans extensions in steam-electric generating station 
at Ottumwa, including installation of new turbine-generator 
unit, boiler and auxiliary equipment. Cost estimated close 
to $1,000,000, including extensions in transmission lines. 
Federal Engineering Co., Putnam Bldg., Davenport, Iowa, 
is consulting engineer. 

Ky., Louisville—Brown-Forman Distillers Corp., 1908 
Howard St., whiskey distiller, plans power plant in connec- 
tion with new bottling works, storage and distribution 
plant on Dixie Hy., near Garland Ave. Project will include 
five large multi-story buildings. Electric power equipment 
will be installed for production service, as well as mechan- 
ical-handling and other facilities. Entire development will 
cost over $2,500,000. Proposed to begin work soon. Joseph 
& Joseph, 647 South Third St., Louisville, are architects. 


La., Baton Rouge—Solvay Process Co., North Baton 
Rouge, industrial chemicals, calcium chloride, alkalis, etc., 
plans installation of electric power equipment in connec- 
tion with proposed expansion in local plant. Power plant 
will be enlarged. Proposed to begin work in near future. 
Entire project estimated to cost over $1,500,000. Main of:- 
fices are at 40 Rector St., New York, N.Y. 

La., Eunice—City Council has plans nearing completion 
for new municipal power plant, reported to cost about 
$250,000, including distribution lines. Also will make extel- 
sions and improvements in municipal waterworks plant 
and system, to cost approximately $260,000. Barnard & 
Burks, Triad Bldg., Baton Rouge, La., are consulting engi- 
neers. 

Md., Cedarhurst—Congoleum-Nairn, Inc., 195 Belgrove 
Dr., Kearny, N.J., felt-base floor coverings, linoleum, etc., 
plans installation of electric power equipment in new one 
story addition to felt mill at Cedarhurst, reported to cost 
close to $1,000,000, with machinery. Work on superstruc 
ture will begin at early date. 
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GOOD PACKING 


The Stuffing Box 


NO. 4 
OFA 
SERIES 


PRACTICE. 








Used packing, if examined carefully, 
often points the way to better service 
from new packing. From it, you can 
learn much about the condition of your 
equipment and so find the solutions to 
many of your packing problems. 


Here are some ways to check on 
trouble . . . and correct it: 


Measure the thickness of the packing 
as removed from the stuffing box. If the 
rings have been compressed on the side 


which lies directly under the rod, it in- 
dicates that the rod or shaft is out of 
line and riding the packing. This results 
in leakage around the top of the rod 
or stuffing box. 


Applying excessive gland pressure 
when the rod or shaft is out of align- 
ment will mean reduced packing life, 
rapid wear and scoring, and waste of 
power. The best remedy is to align 
the shaft. 


If the rings next to the gland follower 
are badly deformed with the bottom 
rings in fair condition . . . look for 
improperly installed packings or exces- 
sive gland pressure. 





Do your packings show a tendency 
to sheet out or extrude between the 
rod or shaft and the gland follower? 
If so, the gland pressure may be ex- 
cessive, or, more likely, there is too 
much clearance between the rod or 
shaft and the giand follower. 


A bulge in the side of one or more 
rings can safely be blamed on cutting 
the adjacent rings too short. This causes 
the packing to be forced under pressure 
into the open space. 


Unusual wear on the outside diameter 
of the packing is probably due to one of 
two conditions (1) the rings are rotating 
with the shaft ... (2) the packing is 
loose and moving with the rod. 


A worn bushing in the bottom of the 
stuffing box sometimes causes extrusion 
of the packing into the system. When 
this happens, the fragments of packing 
may get into and clog valves or traps 
or contaminate the fluid being pumped. 


It’s good 
practice to use 
Johns-Manville 


INTERLOCKED 


Because it’s braided square of 
interlocked yarn, not braided 
round and pressed square, J-M 
Interlocked Packing lasts longer 
. . . presents a better contact- 
ing area . .. provides a tight 
seal with medium gland pressure. 
It’s unusually flexible and re- 





Examination of the bottom ring will 
readily indicate whether or not this 
condition exists. 


A dried and charred wearing face, 
with the rest of the packing in good 
condition, indicates insufficient lubri- 
cation. Remember that careful lubrica- 
tion can do a lot to prolong the life of 
your packing. 


Johns-Manville Ween 
Packings \ 


SOSEHSING FOWER FOR INDUSTRY SINCE. 1870 


For the right packing for your job, 
look for this sign. There are 400 con- 
veniently located Johns-Manville Dis- 
tributors throughout the country ready 
to supply you. 


(For copies of Nos. 1, 2, and 3 of the Stuffing Box 
series, write Johns-Manville at the address below.) 


ROD PACKING 


silient, too. J-M Interlocked is 
recommended for either recipro- 
cating or rotating service, for use 
against steam up to 500°F., hot 
or cold, fresh or salt water; oils; 
weak acids and caustics. pg. 

Johns-Manville, Box 290, JM 
New York 16, N. Y. moowers 
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Are You Equipped to Hold 


Your Job?—To Get a New One? 


The men who are holding good jobs today—who are not worrying about 
the period ahead—are those who have kept one jump ahead of their jobs. 
They are the men who are equipped with a thorough-going and growing 


knowledge of the business they are in. 


It works in the power plant field as well as in any other. 
themselves to do a little more than their job calls for. 
selves to do a little more than the other fellow. 


Some men fit 
They fit them- 
They make a steady 


effort to equip themselves with the best kind of job insurance there is— 


KNOWLEDGE. 


How about you? 


Do you know how quickly knowledge will pile up—how 


quickly you will become more valuable—if you spend a few minutes a day, 


regularly, studying sound 
Plant Practice? 
a few cents a day, while vou use the books? 


books like the McGraw-Hill Library of Power 
Do you know how easily it can be managed, paying on!y 


Thousands of men have followed this plan to win advancement or to make 


You can too. 


their jobs safe. 
Then send the attached coupon to us today. 


Examination Offer. 


POWER PLANT PRACTICE 
(6 volumes—2,477 pages, 2,404 illustrations) 


The Library of Power 
Plant Practice is the 
standard of the power 


plant field. It is accurate 
it is @thorough—it is 
complete. It is the result 
of years of experience with 
power plant problems. The 
man who has it has the 
best. The Library covers 
the whole field — nothing 
is omitted. The _ solution 
of every problem is plainly 
worded or explained with 
a clear illustration. The 
little stickers and the big 
troublesome problems are 
all worked out in advance 
for you. There can be only 
one result from studying 
these books a few minutes 
each day—more money in 
your pocket. 

No books dealing with the 
work of the power plant 
man were ever so com- 
plete — so authoritative — 
so practical in text and 
illustrations as these. The 
man who puts this set of 











Read about this Library and our 10 Day 


books into his library can do so knowing that he has the utmost in power 
plant books—a set that will give him, in language he can understand, 


all the information he needs in order to get ahead in his work. 


Easy to Understand 


These books are written in everyday easy-to-understand language. They are 
written to help the man on the job. It is just as if the author were working 
in the plant by your side and giving you the benefit of his vast knowledge 
man to man. There’s no bunkum in this Library, nor is it cluttered up with 


impractical theories. 
MEN. 


It is a Power Plant Library FOR POWER PLANT 


Glance at the titles of the books in the photograph. They will give you 
an idea of how completely this Library covers Power Plant Practice. Here 
you have all the information necessary to make you indispensable on the 


job. 


See it 10 days—Send no money 


Fill in and mail the coupon below and we will send you the six volumes 


of the Power Plant Library for 10 days’ Examination. 


If you decide to 


keep the books after examining them, just send $3.50 and then $3.00 a 
month’ until the total low price of $18.50 has been paid. See the coupon 


below for details. Send it Now and HOLD THAT JOB. 


rel \ a ae 
ro) Pa-W 11:40) -Venaele] 10), 
| 


McGRAW-HILL BOOK CO., 330 W. 42nd St., New York 18, N. Y. 


Ship to me, charges prepaid, the six volumes of the Library of 
Power Plant Practice. If satisfactory, I will send $3.50 in ten days 
and $3.00 a month until the price of $18.50 has been paid. If 
-not wanted I will return the set to you postpaid. (To insure 
prompt shipment write plainly and fill in all lines.) 


Home Address 


l 
| Name 


UF BR TSR: snk 80.6 8S SEER ER EONS es 
POE. 6.86 CERO ODOR ASS REE LKS DDE CR ORT STAM SSS E RES i 
PU i TIE ok 6.6.06 6545.64 T 69 0450 Rs KERR PPE——10-46 
(For Canadian price, write: Embassy Book Co., 12 Richmond St. 


E., Toronto, 1.) 
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Mass., Erving—Erving Paper Mills, tissue, crepe and kin- 
dred papers, plans new boiler house at mill, reported to 


cost close to $45,000, with equipment. Project has been 
approved by CPA, Federal agency, and work will be placed 
under way soon. 

Minn., Hayfield—Village Council is having plans com. 
pleted for new municipal power plant, using Diesel engine. 
generator units and accessories. Cost estimated about 
$191,000, including distribution system. Proposed to carry 
out work at early date. Toltz, King & Day, Inc., Pioneer 
Bldg., St. Paul, Minn., is consulting engineer. 

Miss., Jackson—Mississippi Power & Light Co., Jackson, 
has plans under way for new generating station on site 
outside city limits, to be equipped for initial capacity of 
30,000-kw. Turbine-generator of that rating will be in. 
stalled, with high-pressure boiler and auxiliary equipment, 
Extensions will be made in transmission lines. Entire 
project reported to cost close to $4,500,000. 

Mo., Ava—Town Council is considering new municipal 
electric power plant. Proposed to use Diesel engine-genera- 
tor units and accessories. Cost reported about $125,000. 

Mont., Billings—Carter Oil Co., National Bank of Tulsa 
Bldg., Tulsa, Okla., plans power plant in connection with 
new oil refinery at Billings, where large tract of land has 
been selected. Also will install pumping station, pressure 
steel tanks for storage and distrribution and other mechan- 
ical equipment for oil and gasoline service. Plant will have 
capacity for handling 18,000 bbl crude oil per day and will 
represent gross investment of about $8,000,000. Proposed 
to begin work at early date. Company is a subsidiary of 
Standard Oil Co. of New Jersey, 26 Broadway, New 
York, N.Y. 

N.Y., College Point—I. B. Kleinert Rubber Co., 485 Fifth 
Ave., New York, N.Y., household rubber goods, proofed 
products, etc., plans installation of electric power equip- 
ment in new one-story addition to plant at 126th St. and 
20th Ave., College Point, L.I. Cost reported about $100,000. 
Proposed to begin work at early date. 

N.C., Rocky Mount—Public Utilities Department will 
have plans prepared soon for extensions and improvements 
in municipal steam-electric power plant, with installation 
of equipment for large increased capacity. Cost estimated 
about $1,040,000. Financing in part is being arranged 
through Federal aid. 

N.C., Washington—Electric and Water Department has 
plans under way for extensions and improvements in mu- 
nicipal steam-electric power plant, with installation of 
equipment for increased capacity. Also will make additions 
to municipal distribution system. Bond issue of $400,000 
has been authorized for project. W. C. Olsen, 5 Exchange 
Pl., Raleigh, N.C., is consulting engineer. 

Ohio, Bluffton—Central Ohio Light & Power Co., Find- 
lay, Ohio, has approved plans for immediate expansion in 
generating station at Bluffton, known as Woodcock plant, 
including installation of new turbine-generator and acces- 
sories. Cost reported about $650,000. 
~ Okla., Newkirk—Town Council has plans maturing for 
extensions and improvements in municipal power plant. 
New Diesel engine-generator and accessories will be in- 
stalled. Cost about $85,000. Bond issue in that amount 
has been approved. H. R. Hunter, 105 West English St. 
Wichita, Kan., is consulting engineer. i 

Ore., Portland—Starr Fruit Products Co., 105 S.E. Yam- 
hill St., canned fruits, plans installation of electric power 
equipment in new local processing and canning plant at 
Vancouver Ave. and Columbia Blvd., reported to cost about 
$550,000. A boiler house will be built. Proposed to carry 
out work in near future. 

Tenn., Dyersburg—Water and Light Department has 

plans in progress for expansion and improvements in mu- 
nicipal steam-electric power plant, including installation 
of equipment for increased output. Bond issue of $150,000 
has been authorized for this and extensions in water sys 
tem. Proposed to carry out work in near future. 
_ Wash., Seattle—Board of Directors, University of Wash- 
ington, has plans under way for new four-story electrical 
engineering building at institution, estimated to cost about 
$800,000, with equipment. Bids for erection are scheduled 
to be asked in near future. Pau. Thiry, Third Ave. Bldg. 
is architect, and John Paul Jones, Hoge Bldg., supervising 
architect, both Seattle. 

Wis., Appleton—Institute of Paper Chemistry, 1101 East 
South River St., has plans for new boiler house, about 
40 x 64 ft. Orbison & Orbison, 206 West College Ave. 
Appleton, are consulting engineers. 
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HESE compact, sturdy Taylor In- 

dustrial Thermometers are ideal 
for checking temperatures in limited 
space or wherever vibration is a prob- 
lem. Practically all standard types and 
ranges are available for prompt de- 
livery. 


RECOMMENDED FOR: 


Diesel engines ... Air Compressors 





NO 
200 


Lubricating oil lines on motors, 
turbines, etc. 


Generators . . . Reduction gears 


Small diameter brine, water and 
steam lines 


You can have prompt shipment 
on most types of Taylor 


5-inch Industrial Thermometers 


- 


Triple lens “Binoc” tubing makes the 
mercury column three times easier to 
read. Bold black figures contrast 
sharply with white scale. New one- 
piece case is rattleproof. No separate 
front or top cap to loosen under vi- 
bration. Variety of stem forms for in- 
stallation wherever necessary. 


Order yours today through your reg- 
ular supplier. Or write to us for full 
details. Taylor Instrument Compan- 
ies, Rochester, N. Y., or Toronto, 
Canada. 








yo 
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‘Taylor Instruments 


: 








Instruments for indicating, recording and 
controlling temperature, pressure, humidity, 


flow and liquid level. 





ACCURACY FIRST 





MEAN 





IN HOME AND INDUSTRY 
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ELECTRICALLY 
OPERATED 


site PERFORMANCE PROVED 


FABER FUEL OIL BURNING SYSTE 


FABER ASSEMBLY OF 
FABER ELECTRIC FULLY AUTOMATIC 
COMBUSTION CONTROL a i A PUMP 


OIL HEATING SET 
FURNACE FLUE GAS 
DRAFT TEMPERATURE PRESSURE 
OM BURNING FURNACE a TEMPERATURE REGULATOR 
DESIGN FOR STEAM RECORDER REGULATOR 
MAXIMUM CAPACITY 
DAMPER 
AND EFFICIENCY CONTROL 


S) © 
STEAM PRESSURE 
FABER WIDE RANGE Eq CONTROL 


OlL BURNERS 


glace STEAM CONNECTION 
MECHANICAL BURNERS =e 


0% @STEAN 








Increased Capacity, Higher Efficiency, 
Wider Range of Operation, Lower 
Power Cost with Faber Engineering inialinieiie iia 
Equipment. 











@ All Steel Diaphragm Motor 
Unit... 
lighter, tougher, stronger, more 
durable 


© Boltless “Duoseal” Diaphragm 
Casing... 
tight sealing, quick acting clamp 
ting; molded highly flexible neo- 
prene diaphragm 


© Steel Tubular Yoke... 
enclosing long, heat-treated, cad- 
mium plated spring; packing 
gland and spring adjustment ac- 
cessible through door 








© Valve Position Indicator... 
standard equipment; no extra 
charge 





© High Capacity Valve 
Bodies... 
unrestricted flow areas, smooth 
flow; available in bronze, semi- 
steel, cast steel, and special 
alloys 


© Superfinished Disc Guides... 
top and bottom guided Bevel, 
Percentage V Port, and Parabolic 


ON TR Ol ; : = 1 : : , ag minimum friction, increased 
IELEY & UELLER os ‘illite. 


6) TOR : ~ to meet modern process require- 
ments for better control 





BOOTH 155, NAT. 
BOOTH 158, INST. 
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| "TURNING DEMAND INTO SUPPLY 
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Chesterfield Station, Virginia Electric 

& Power Company, near Richmond, 

designed and constructed by Stone & 

— Engineering Ny ge nape — F 

er Because of the necessary curtailment of normal 
power plant construction during the War, the nation’s 
utilities and industrial plants must now increase their 
power generating capacity to meet the growing needs 


of peacetime production. 





New steam and electric generating facilities and 
plant extensions, using turbine units ranging from 
1,500 to 80,000 KW and boilers ranging from 20,000 to 
650,000 pounds of steam per hour, now on the design 
boards of Stone & Webster Engineering Corporation, 
will have a total capacity of 673,500 KW and 10,300,000 
pounds of steam per hour. 


| 
: 


, STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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gg Mawel Product 


The Mercoid Sensatherm is emerging in this post-war 
period unexcelled in its simple beauty, with its appealing 
lifetime lustrous natural metallic finish. There is no lacquer 
coating to become dull, nor can it ever tarnish. It holds 
its newness in appearance indefinitely. No polishing or 
scrubbing is ever necessary—simply wipe off any accu- 
mulated dust or dirt with a damp cloth, in fact adry cloth 
usually does quite as well. 


And speaking of performance, this instrument still re- 
mains unmatched for its even room temperature control. 
There are many factors in its design and construction con- 
tributing to its long life and positive operation, particu- 
larly the hermetically sealed mercury switch. Summing up 
its appearance and performance, the Mercoid Sensa- 
therm is truly the aristocrat among thermostats 





ames Meri WCU ae Quick Deliveries ——- 





THE MERCOID CORPORATION - 4203 BELMONT AVE. - CHICAGO - 41° ILL. 





COLD PIPE, CONDUIT and TUBE BENDING anaes 


Twelve types to select from. ‘ 


Hand operated capacities 4 to based 
6” inclusive. Motor o.erated 34 
to 8” inclusive. 


A few of Our More Than 
12,000 Customers: 


Kaiser Shipbuilding Co.; Bethle 
hem-Hingham Shhy ards; Portsmouth 
Navy {heal M Drydoc fo.; 25 ae 
& Webste: Engineering Co! 

DuPont deNemours & Co we: st teen 
Pow Co.; Illinois Central Railroad; 


whl 


Write Air Mail for printed matter. 


ow e| 

Federal Pipe & Suppl Co.; Alabam 
Orydock Co.; ‘Westinghouse Elec. 
Mfg. Co.; Todd-Bath Shipbuilding Co. 


PIPE gENDING MACHINE 16 FURNACE ST. 
INC POULTNEY, VT. 














TOUGH RESURFAGER 


Concrete 


or 
Wood Floors 


Makes 
Durable Patch 
or 
Complete 
Overlay 


Resurface or patch broken 
concrete floors with tough 
RUGGED WEAR resurfacer. Here’s a material which will stand up 
under the most punishing traffic conditions. Simple to install—no 
chopping or chipping required. Merely sweep out the spot to be 
repaired—mix the material—trowel it on. Holds solid and tight 
right up to irregular edge of old concrete. Provides a firmer, 
tougher, smoother, more rugged wearing surface. 

Use indoors or out. Dries fast. 


MAIL COUPON for 


ai FREE TRIAL OFFER 


 FLEXROCK COMPANY 

363 Filbert St., Philadelphia 4, Pa. 

Canadian Office: 21 King St., E., Toronto, Ont. 
Please send me complete RUGGEDWEAR informa- 
tion and details of TRIAL ORDER PLAN—no obli- 
gation. 


Name 
Company 
Address 
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1$ OUT WHEN you 


100 % 
AUTOMAT/C 
i 
FOR GAUG/NG 


LIQUIOS 
OF ALL KINDS 


“APPROVED BY 


UNDERWRITERS 
ay -10) -2- VA OL Af ae 


“LIQUIDS WORTH STORING ARE WORTH MEASURING” 


rae LLQUIDOMETER con: 


36-31 SKILLMAN AVE., LONG ISLAND CITY,I,N.Y. 
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Installing a stack, dust collectors and dampers on two boilers 
and providing a bypass around the dust collectors, in the most 
PROBLEM:— compact space possible. 

One Thermix Stack, serving both units, was connected to the 
boilers by a straight, short, horizontal breeching. Two SVH 
Heacon dampers regulated the flow through the dust collectors 
when partially open and, when fully opened, exposed the bypass. 
Two Thermix tubular dust collectors were easily installed by 
suspending them from the stack supports. 

tka ta These units were all installed on a simple steel structure sup- 

f ported by the four boiler columns. 
Thermix equipment is designed to simplify installation prob- 

' lems. The Thermix stack, for example, combines a stack breeching 
and I.D. fan in one integral unit that can be mounted directly on 
the boiler, or adjacent to the boiler, with a minimum of struc- 
tural supports and duct work. 

NES Our project engineers can simplify your installation problems; 
Write or call the office nearest you. 


tter. 


*Trade name for Prat-Daniel Products 


fly 





TACK ime 
ra SH 
|. -THERMIX ea ' FL; ai 
4 it en ss! 
- H-5 5 — rr} 
HEACON DAMPER -TYPE call See ee a A | 
aceon cress | 
23 mae rie os Ree HN. gf j || COLLECTOR INLET 


; BULAR 
A_THERMIX TUSUL 
_ pusT COLLECTOR 


Semen 


Oo ; cK Ee cer cnestam 
Ee ole 
g 22 DWG ———1 +tHERMIX DUST CO [oars ——_ 
© NOT SCALE THIS LY < e ay ON DAMPERS Pig \ ps. \N° 8546 
i SE DIMENSIONS ON __— | 0S {A CA (ew 
| THERMiX ENGINEERING COMPARY ee xf PROPERT mars No a SS 


L_ THERMIX ENGINEERING COMPANY 
Project and Sales Engineers 
First National Bank Bidg. Greenwich, Conn. 


PRAT-DANIEL CORPORATION 


EAST PORT CHESTER, CONN. 
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32 pages of authentic information 
covering sizes, weights, and pressure rat- 
ings make the handy Phoenix Flange 
Catalog a complete, thoroughly reliable 
guidebook for flange buyers. 


Phoenix Flanges are drop forged from 
mild steel especially suited to welding 
and machining. 


Every Phoenix Flange complies with ASA 
requirements and ASME and ASTM 
specifications. 


Write for your copy of the Phoenix 
Flange Catalog today. 


PHOENIX 
Drop. Forged 
FLANGES 


FLANGE DIVISION OF 


. 








A STATEMENT 


of 


ADVERTISING 
_ PRINCIPLES 


1. Good Advertising .. . 


aims to inform the consumer and help him to 


buy more intelligently. 


2. Good Advertising .. . 


tells the truth, avoiding misstatement of facts 
as well as possible deception through implica- 
tion or omission. It makes no claims which 
cannot be met in full and without further 
qualification. It uses only testimonials of com- 


petent witnesses. 


3. Good Advertising .. . 


conforms to the generally accepted standards 
of good taste. It seeks public acceptance on 
the basis of the merits of the product or serv- 
ice advertised rather than by the disparage- 
ment of competing goods. It tries to avoid 


practices that are offensive or annoying. 


4. Good Advertising .. . 


recognizes both its economic responsibility to 
help reduce distribution costs and its social 
responsibility in serving the public interest. 


Advertising Federation of America 


Fin Fat 
ENGINEERING 


PHOENIX MANUFACTURING COMPANY 


TaN JOLIET, ILLINOIS 
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CATASAUQUA, PA. 
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Use 


for trouble-free valve jobs 


In renewing the disc, 
note how easily and 
quickly the Vulcodise 
Jiffy Disc Holder 
slips off the stem 
head. Only the dise 
lock nut to remove 
and the old dise is 
off and replaced in a 


jiffy. 
S 


Dense without being brit- 
tle—tough, yet resilient, 
Vulecodise will not swell, 
warp or soften—in fact, 
its absorption is less than 
1 per cent. . . . That is 
why an old Vuleodise 
comes out of the disc 
holder as easily as a new 
one goes in. No need for 
hammer and chisel to cut 
the disc out in pieces— 
distorting and disfiguring 
the holder. 


THE D. T. WILLIAMS VALVE CoO. 


Cincinnati, Ohio 














AUDELS 


POWER PLANT 
ENGINEERS GUIDE 


WITH QUESTIONS AND ANSWERS 


NEW FROM COVER TO COVER! 


JUST PUBLISHED—For All 
Engineers, Firemen, WaterTend- 
ers, Oilers, Operators, Repair 
Men and Applicants for Engi- 
neers’ License Examinations. 
A Complete Steam Engineers’ 
ir; 


00 
1700 ILLUSTRATIONS.FULL INDEX 


i 0 0 FACTS AT YOUR 
FINGER ENDS! 
PRACTICAL INFORMATION 

IN HANDY FORM FEATURING: 

Basic principles of Steam Engi- 

neering, including Boiler Con- 

struction, Operationand Repairs. 

Gives practical information on 

Boiler Calculations, fuels, feed 

pumps, water heaters, economizers, 

water treatment, injectors, traps, draught, 

safety valves, oil burners, stokers, condensers, 

ejectors, cooling towers, evaporators, steam and hot 

water heating, pipe fitting & tubing. Contains complete 

= on all types of Steam Engines and Turbines, In- 

ators, Valve gear, Valve setting, Air Compressors, 

COMPLETE arg Gas and Diesel Engine Operation, Lubrication. 


PAY SpA Get this information for yourself— 
ONLY § MO. ASK TO SEE IT—Mail coupon today! 


AUDEL, Publishers; 49 W. 23 St., New York 10,N.Y. 
Mail AUDELS Power Plant Engineers Guide (Price $4) on 

7 wp free trial. If O.K. I will remit $1 in 7 days and $1 monthly 

until $4 is paid. Otherwise, I will return it. 

Name. 

Address 

Occupation 


Employed by PPE 














"PENNSYLVANIA" 


The performance of two large “Pennsylvania” Bradford Breakers 
at this Station, installed in 1923 and 1926, has again proven 
the endurance and low cost operation st this type, in service 
where unfailing dependability is a “MUST. 

As a result of this performance, dee Bradfords were 
installed in a later Station of fhe same system. 

Over 60 of these Bradford installations are in Central Sta- 
tion service in the U. S 

“Pennsylvania” Bradford installations, at home and abroad, 
now have capacity for preparing well over 100,000,000 tons 
per annum. 


Performance data will be furnished on request. 


New York Associated with 
Pittsburgh He EN RAN! Fraser & Chalmers 
Chicago CRU ~~ Works, 
Los Angeles London 


1706 Liberty Trust Blidg., Philadelphia 7, Pa. 


COAL PREPARATION 











Do Away with Dangerous 


LADDER WORK 


Stop climbing lad- 
ders to open and 
close those “high-up” 
valves. Equip them 
with Babbitt Sprock- 
et Rims and you can 
control them quickly 
and safely from the 
floor. Babbitt Rims 
are easily attached 
and low incost. They 
show real savings in 
time and steam—help 
guard against acci- 
dents. Now is the 
time to fit your over- 
head valves with 
Babbitt Rims. Write 
today for further in- 
formation. 


BABBITT STEAM SPECIALTY CO. 
South Water, Spring and —y Sts. 
New Bedford, Mass., U. S. 


Babbitt 


—Adjustable— 
SPROCKET RIM 
with Chain Guide 
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Remember that idea we picked up 
at the last Power Show? 


Sure do... and I understand that 
this year’s show will be even more 


comprehensive! 


Tors? Yes, there will be plenty of them 
in the 350 exhibits at the 1946 Power 


Show. Production ideas... maintenance 


ideas... money-saving ideas. Come and 
see what the nation’s leading suppliers 
of power equipment are doing and 


thinking about. Talk to specialists at the Scion 


¢ ICAL 
The Power Show is for power men. EN RING 


GRAND C L PALACE N.Y. © 


General public not admitted. Admis- —— , 4 
‘ Fy 4 Under management of | aS: 
sion by registration, Reserve the date. International Exposition Company ‘ * 


Bee 
Be there with your associates. 


informative exhibits. 


@ 1115 


17th NATIONAL POWER SHOW 


GRAND CENTRAL PALACE, NEW YORK e DEC. 2-7, 1946 
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“FIG. 1399 











(Above):—Ingersoll-Rand 8-cylinder 1042” x 
12¥2” Diesel-driven air compressor unit, 
equipped with Nugent Filters for lube oil and 
Diesel fuel. (Right):—Close-up of the type of 
Nugent lube oil filter used on the above unit. 





Compressor Efficiency INCREASED 
with NUGENT FILTERS 


Helping Ingersoll-Rand protect its 
famed reputation for compressor ef. 
ficiency, low maintenance and long 
life are Nugent Filters, used to filter 
lube oil for compressor units, as well 
as fuel and lube oil on Diesel power 
units. By depending on the proved 
design and dirt removing ability of 
Nugent Filters, I-R compressor crank- 
cases can remain sealed, completely 
protected against damage from for- 
eign particles. Diesel engines used 
for powering these compressors are 
doubly protected by Nugent Filters, 
as both fuel and lube oil are kept 
practically 100% clean all the time. 
Let Nugent engineers help solve your 
filtration problems. 








ESTABLISHED 1897 








Fuel Oil Filters 4 
Lube Oil Filters 
Lubricating Systems 
Sight Flow Indicators 





WM. W. NUGENT &CO.,INC. 
CHICAGO 22, ILLINOIS 


422N. HERMITAGE AVENUE 


Oiling Devices 











FYR-FEEDER 
wset STOKERS 


SPREADER 


FEATURING: — 


am JET coat PROPULSION 


@ FYR-FEEDER pays for itself in coal and labor savings. ¢@ 
Automatic, medern, high efficiency firing at its best! ¢ Increases 
boiler capacity with cheapest grades of coal—screenings or 
sweepings, wet or dry. CUTS FUEL BILLS! e Easy to operate. 
Responds instantly to sudden load changes. Burns fines in sus- 
pension; larger pieces on grate. Beautifully clean flame. e Safe, 
Dependable. Multiple Burners. Quality construction. ¢ Easily 
installed in minimum time. Standard ratings from 100 to 12,000 
Ibs. of coal per hour. Wire, phone, or write. 





FYR-FEEDER INDUSTRIAL STOKERS 
18-8 E. Erie St., Chicago 11, Ilinois 
AdiGaaalia oO Interested in FYR-FEEDER Dealership 
é Interested as Sales Representative 
Multiple QO 
Petey 08 STOKER 0 Send literature and delivery information 
IT’S EFFICIENT oO Have representative call 


RAMEE Nome. 


PAYS FOR Cc 


TS ECF Ef 
hia Address 








Y. 

















You Get CLEAN STEAM with 


““Macic” Boiler Preservative has the big advan- 
tage of being non-volatile. It will not evaporate or 
distill over with the steam. 


The steam from boilers using “MAGIC” is pure and 
free from any chemicals or injurious gases. It can 
be used directly in processing industries without 
injury to products. 


Remember, too, that “MAGIC” puts a protective film 
on the iron which not only prevents scale from 
adhering, but also helps to prevent pitting, corrosion 
and leaks. 


GARRATT-CALLAHAN CO. 


Established 1904 


OF NEW YORK, Inc. OF CALIFORNIA 
1328 Broadway 148-156 Spear St 
New York City | San Francisco § 





OF ILLINOIS 
59 East Van Buren St. 
Chicego 5 
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Cwelve Years of Crouble-free Service — 
—with CRYSTOLON BRICK 


(right) Unretouched photo- 
graph of the same CRYSTO- 
LON Brick after 12 years of 
service. When soot was 
scraped away, the surface of 
the brick was found to be in 
perfect condition. 


(left) CRYSTOLON Brick 
after three years of service 
in a school boiler furnace 
look the same as the day 
they were installed. 


CRYSTOLON Brick are densely made of silicon carbide plus a 
minimum of a refractory bond. These highly refractory brick are 
physically rugged, chemically inert and resistant to abrasion. 
Coal ash slag cannot penetrate the hard, dense surface of 
CRYSTOLON Brick and this makes clinker removal a short, easy 
operation as well as guaranteeing long, trouble-free service. 


NORTON COMPANY—Worcester 6, Mass. 


NORTON §882% REFRACTORIES 
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Final inspection of 
Rempe made, seam- 
less steel coils for 
3 a chemical plant, 
mn Coils 2” Grade 
e A-106 tubing, test- 
ed for 8000 Ibs., 
hydrostatic pres- 
sure. 


THE 


















saves your fuel bill as it 
operates without loss of 


steam. 
BUILDS QUALITY 


HEAT TRANSFER EQUIPMENT | Care-Free Maintenance 


AT A SAVING! of water level in your heaters, tanks, reservoirs and 
other equipment avoids a lot of operating headaches 
in these days of peak production and man-power 
shortage. Hercules Seamless Copper Floats have been 
doing that kind of job for 50 years. With 666,000 
of them now in service, each sold under a full year’s 
guarantee, we know what they’ve done, what they will 
continue to do. If YOU don’t know, it will pay you to 
find out by putting a few of them to work in YOUR 
plant. 


HERCULES FLOAT WORKS 


200 Franklin St. Springfield, Mass. 


May we send 
Catalog E-9 giv- 
ing complete in- 
formation. 


The C. E. est he S. E. SQUIRES CO., Cleveland, O. == _jj CO., Cleveland, O. 














Without any obligation on your part, send or bring us your 
heat transfer problem, large or small. Prompt attention and 
estimate. We are specialists of long experience in Coils, Welded 
Pipe Assemblies, Supply Headers—all purposes for which bent 
pipe is used. Also designers and builders of Heat Exchanges, 
Feed Water Heaters, Coils for Refrigeration, Chemical Processes, 
etc. Wire or write. 


REMPE COMPANY 


344 No. Sacramento Blvd., Chicago 12, III. 


BLACKMER ROTARY PUMPS 2c 
HAND PUMPS and POWER PUMPS are COST 
SELF-ADJUSTING FOR WEAR 


The “Bucket Design” swinging vanes automatically compensate for wear. CUTTE no 


When the “buckets” finally wear out, a simple replacement job restores 
the pump to normal capacity. 


THIS MEANS LOWER PUMPING! COSTS 
Write for Bulletin No. 306—Facts About Rotary Pumps 


BLACKMER PUMP COMPANY 
2010 Century Avenue Grand Rapids 9, Michigan 


POWER PUMPS-HAND PUMPS-: EZY-KLEEN STRAINERS 












































' ADVERTISERS .. . 


Remember New Closing Dates 











Based on a gica ta these books ¥ SiG: 
. present a radically new ano valuable treat- fi The ART of 1 st a — aa for all 
ment of the art of burning coal. BURNING COAL ne cau Py and requir- 


These easy-to-understand books give you a 
complete, -advanced course in combustion 
and steam generating methods. They are 
prepared primarily for the Combustion, De- 
sign and Research Engineers. 


Mailed subject to 10 days’ free examination. 


th of month preceding publication is final 
paste deadline for all advertising plates. 


3 rents 

















THE ART OF BURNING COAL, 3 VOLS. ($15) 
HEAT TRANSFER IN BOILERS ($3) 














Loyd R. Stowe, 308 W. Washington St., Chicago 6, Illinois 
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You get trouble-free operation 











with TODD BURNERS 








...and the care with 
which TODD engineers watch the 
installation has a lot to do with it! 


Todd agrees 100% with the old saying—“an 
ounce of prevention is worth a pound of cure.” 
Our engineers watch installations with the 
utmost care. This policy bears fruit over and 
over again in trouble-free, low-cost operation, 
as our customers often take the pains to tell us. 


aes 


Savings on maintenance, however, are only 
the beginning of the economy story of Todd 
Burners. In record after record, Todd Burners 


’ have cut fuel consumption as much as 10% 


or more, while stepping up power capacity 


substantially. 


Todd Burners are available in many stand- 
ard and modified types. Each job is engineered 
individually, to provide exactly the right ap- 
plication for the power needs of your ™r- 
ticular factory or commercial building. 


PMENT DIVISION 


TION EQUI 
comeBus® SHIPYARDS {CORPORATION 


601 West 26th Street, 


EN, 
NEW YORK, BROOKLYN, ROCHESTER, HOBOK 
BOSTON, SPRINGFIE 


TAMPA, GALVESTON: To TREAL, TORONTO, B 


AoW York 1, N. 
NEWARK, 


Y. 


HICAGO, 
HILADELPHIA, c 
! TROIT, GRAND RAPIDS, 


TON, DE 
LD, MASS., BALTIMORE, WASHINOTE N FRANCISCO, SEATTLE, 


S, SA 
s, 
MOBILE, NEW ORLEAN UENOS AIRES, 


LONDON 
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ALLPAX 


THE ALLPAX CO., INC. 
Mamaroneck, N. Y. 


@ 
Distributors Everywhere 


THE PACKING THAT “PACKS ALL” 
. . . use it once and 
you'll use it always 


Here’s the universal packing that can be used 
for any fluid cr on any 
ically, efficiently—tightly—simply. 

Try ALLPAX and you, too, will be enthusi- 
astic over its easy application and long wear. 
You don’t have to remove old patking to re- 
pack with ALLPAX. Square cross section makes 
ALLPAX easy-filling in any stuffing box. 

Try it and you'll always use it. Full details 
on request. 
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The Chapman List 960 Small Gate Valve 
may be employed safely in exposed lo- 
cations, because it is fitted with a flanged 
forged steel packing gland to protect the 
threads on the valve yoke from rust and 
corrosion. It opens and closes quickly— 
will give no trouble by sticking or freezing. 
Seats and plugs can be super-hardened for 


extra severe services. 


LIST 960 


Small 
Gate Valve 


In sizes from 14” to 2’’—in carbon steel 


for pressures to 800 pounds at 750°F. 


(Specify List 990 for higher pressures.) 





The 
CHAPMAN 


Valve Manufacturing Company 
INDIAN ORCHARD, MASSACHUSETTS 
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Unitrol Solves Many Problems 
Suld Vt Up..... 


Any factory may adopt UNITROL for a sirsle mo. 

chine, a group of machines, one departmen:, or the 

entire plant. No matter how small the star:, a pro. 

gram of conversion to UNITROL will eventua'iy mod. 
ernize all the control. 


Gala 70 Ju..... 


Machinery builders find UNITROL a time- 
saving, cost-cutting means of incorporating 
modern motor control. In their designs they 
need only provide a standard size cavity to 
take a standard UNITROL door frame member. 


Tope. * 

Gadd Te 

For many machines, where it is essential that 
the motor control be made a part of the com- 
plete unit but designs do not permit “built in” 


construction, UNITROL may be “built on” for 
an orderly, compact control assembly. 


Few motor control engineering advances have ever 
had the far-reaching influence of the sensational 
Cutler-Hammer development, UNITROL .. . the 
original standardized flexible control center. This 
most modern of all motor control has undoubtedly 
provided the solution to more long-standing prob- 
lems of factory layout, efficient machine operation, 
and proper electrical maintenance than any other 
motor control improvement. UNITROL permits the 
- economical, safe, and convenient consolidation of 
control equipment to simplify both 
machine and control installations 
and provide uncluttered working 
space for machine operators and 


UNITROL “ TRADE MARK REG. U. S. PAT. OFF. 


CUTLER-HAMMER 


materials handling. It allows the rapid rearrange- 
ment or relocation of controls as changing production 
requirements or plant expansion dictates. It groups 
controls to make inspection safer, more convenient 
... more certain to be made. UNITROL also offers 
machinery builders a time-saving, cost-cutting meth- 
od for making their machines complete ready-to- 
operate units, complete with the finest in electrical 
equipment skillfully merged with their designs. For 
the full UNITROL story, write for your copy of 
the UNITROL book. CUTLER- 
HAMMER, Inc., 1392 St. Paul Ave., 
Milwaukee 1, Wis. Associate: Cana- 
dian Cutler-Hammer, Ltd., Toronto. 





